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CONTOURED ANTERIOR BANDS 
| 
| 


@ Quicker, more accurate fit at gingival and 
incisal margins. 

@ Better fit on incisors where proximal sides are 
convex 

@ When convex surface is burnished on lingual of 
incisor, the band becomes concave, practically self- 
fitting to the lingual concavity of the incisor .003” 
thick. 


CONTOURED CUSPID and BICUSPID BAN 

@ Practically self-fitting, designed to eliminate 
necessity of festooning interproximal edges. 

@ Shaped to bend parallel to the cut 

@ Eliminates “dogears” on cuspids .004” thick. 

All bands available in highly tarnish-resistant precious metal alloy or 

Duro-Lus Stainless Steel, with or without brackets. 


PRECISION BRACKETS 

@ Precision machined for perfect fit of .022” x .028” 
rectangular wire. 

@ High fusing metal, alloyed for extreme hardness 
and resistance to wear. 


@ Narrow (.050”) or wide (.100”). 


WILLIAMS 


ORTHODONTIC WIRES 

e Size .022” x .028” to fit Williams Brackets. Also in 
021” x .025” or .022” x .025”. Also arch and 
spring wires in all gages. 

@ In precious metal alloy or Duro-Lus Stainless Steel. 


3-IN-1 COMBINATION INSTRUMENT 


@ Gauge insures uniform alignment of brackets. @ Burnisher is adaptable to all conformations. 
@ Seater insures accuracy of band heights. @ Surgical steel inserts, aluminum handle. 


WRITE FOR COMPLETE FOLDER ON MATERIALS FOR EDGEWISE TECHNIC 
Also Simplified Ordering Charts — All Technics. 


2978 MAIN. ST. BUFFALO 14, Y. FORT ERIE, ONT. 
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ELASTIC 
ACCURATE 
NO FIXING 


ea 
SMOOTH 
MODEL SURFACE 

PROLONGED SHELF LIFE 

FAST OR REGULAR SET 


* * 


Ease of mixing, unique elasticity, 
dimensional accuracy and hard, smooth model surface 
are only some of the reasons why Easy-Mix is producing 
ideal impression results—consistently! 

Order a can for trial, today! You'll continue to use 
Easy-Mix in your practice. 


BAKER DENTAL DIVISION 


850 PASSAIC AVENUE © EAST NEWARK, N. J. 
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) Minutes! 


Dear Doctor: 


Have you 5 minutes to look 
through the catalogue we sent you 
a few months ago? There are a 
number of items, exclusively ours, 
that will assist you in saving hours 
of ‘‘Chair Time.”’ 


New brackets—New attachments 
—New tubes—New materials — 
New pliers—New aids. 


Cordially yours, 
Betta Orthodontic Supplies 


ORTHO TUBING 


BETTA 


IBETTA ORTHODONTIC SUPPLIES | 


250 WEST 54TH STREET + NEW YORK 19 
IT'S ORTHODONTIC... WE HAVE IT'’ 
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THE MOST ADVANCED 
ANTERIOR PRE-FORMED BANDS | 
EVER OFFERED 


teeth” contoured incisally for superior 
cons stent gradation of band sizes * permanent legibl 
gs * precisely tempered for superior ductili 
ad ad to the tooth « fter the mond is proper 
‘in 


all these Features at Less Cost to You! 


LINGUAL SEATING LUGS preassembled a 
SEATING LUGS WITH EYELET for rotation of tooth add “E” to catalogue no. i 


INTRODUCTORY KIT: 120 bands of 30 assorted sizes —_—No. 3-700. . .$28.50 
PROFESSIONAL KIT: 440 bands of 30 assorted sizes No. 3-701. . . $95.00 


handsome leather case with compartments clearly marked and bands accessible. 


ORDER REFILLS BY CATALOG NUMBER. PRICES one band ......$0.26 
3 A WN 12 ten bands ...... 0.25 
band code, anteriors, wide or narrow, size hundred bands. as 0.2214 


Complete pre-assembled service available quantity discount 
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_ Tie Wire fits even the widest brackets; slips 


into position most easily when end is bent 
slightly before use. 

Save important seconds every time you tie. 
Unitek’s new Pre-formed Edgewise Tie Wires 
are correctly looped and shaped to od 
easily under bracket wings. Try them. Odds 
are you'll never go back to the old way. 
Pre-formed Edgewise Tie Wires are just one 
of hundreds of new products to evolve from 
Unitek’s continuing study and development. 
Improving present products and creating 


new ones exemplifies how Unitek works to 
save you time, increase your efficiency, and 
lower your costs. 

The flexible polyurethane dispenser is 
another timesaver. Drop it. Throw it. Wires 
don’t come out until you pull them out— 
down to the last one. 


Dispensers are color coded for cach of six 
ligature wire diameters: .008, .009, .010, 
.012, and .014. 


1000 tie wires ... $4.65 


Corporation e 950 Royal Oaks Drive, Monrovia, 


California / Suite 711, Lincoln Building, 60 East 42, 
New York, N. Y. 


A simple refinement to/gave you time 
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Get On The Right Track... 


Switch To— 


New Design Milled Edgewise Brackets. This 
new design provides more working space in 
the wing area which allows the extra room 
for placing and tying of ligature wires and 
simplifies cement removal—makes this part 
of your job easier and faster. 


Chromex Edgewise Brackets have pre-curved 
welding flanges, all smooth, non-irritating 
surfaces, rounded edges and are _ highly 
polished. 


Available in... 


GT-1 Anterior Edgewise 
Brackets 

GT-2 Posterior Edgewise 
Brackets 


GT-3 Wide Double Edgewise 
Brackets 


GT-4 Medium Double Edge- 
wise Brackets 


GT-5 Narrow Double Edge- 
wise Brackets 


GT-6 Extra Wide Double 
Edgewise Brackets 


PREWELDING SERVICE—Any of the above brackets may be 
obtained as Prewelded Band Material Assemblies, securely and 
precision welded on our electronic equipment. 


C 
C 
C 


Compare Chromex Quality and Economy! 


Write for our price listing of Brackets and Prewelded 
Assemblies. See how you can save 25% of your actual 
costs. 


Chromex ... today’s best buy! 


GILBERT W. THROMBLEY, INC. 


33 West 42nd Street, New York 36, N.Y. 
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Ge PRE-FORMED BASE FOR YOUR ORTHODONTIC MODELS 


Redi-Base 
starter package 
contains 12 sets pre- 
formed REDI-BASES, 
(assorted sizes) 80 locks, 
positioner and relator. 


COMPLETE INSTRUCTIONS 
IN EVERY PACKAGE! 


it’s the all-new 


PACKAGED IN A COMPLETE UNIT FOR BETTER SERVICE 


pre-formed 
permanent v0 


ORTHODONTIC 
professional-~,” mopeis 


eye-catching -~ 


| Mail This Order Now! ; 
Model making and polishing is a necessary ! Starter Package $17.) 
part of dental and orthodontic procedure | Box—one doz. sets plus locks (sml,med.,lg.) $15. | 
and yet it is a most time consuming and un- | Box— six doz. sets plus locks (sml,med.,lg.) $80. ! 
productive operation. REDI-BASES eliminate | 12 doz. 
this unproductive phase. Used by ortho-| 
dontists, general practitioners, periodontists | $17. $15. $80. $125. 
and prosthodontists. REDI-BASES are pre-| NAME 
formed, pre-polished bases for orthodontic 
or They become an integral | ADDRESS 


sets plus locks (smli,med.,ig.) $125. | 


part of the cast and are never removed, C[TY ZONE 
from it. Do not confuse REDI-BASES with| : 
obsolete model formers. ST 


WHITMAN LABORATORIES, INC. HACKENSACK, N. J. 
Prices—plus postage * Patent applied for 


SAVE: 
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ed 
al : 
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Model 1050 


Now! Weld, Heat Treat, Anneal and Solder 
with the same unit 


MULTI-PURPOSE WELDER 


Never has an Orthodontic Welder So Completely Answered Your Needs — We frankly 
set out to build a piece of equipment that will do everything your practice requires. 
With It You Weld, Heat Treat, Anneal, and Solder. Foot pedal operated. Hands are 
always free to hold and position parts. The Multi-Purpose Welder is just one of hundreds 
of new products to evolve from Unitek’s continuing study and development. Improving 
present products and creating new ones exemplifies how Unitek works to save you time, 
increase your efficiency, and lower your costs. 


Paired Leads for Resistance Soldering. 
Alligator Clip and Carbon 
“Pencil” Tip That Sharpens 


ACCESSORIES 


Universal Heat Treat Fixture Plugs 
into the 1050 and Holds 
Arch Bows of all sizes. 


Corporation « 950 Royal Oaks Drive, Monrovia, 


New York, N.Y. 
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arch condensing series 


SHER 
FACE BOWS 


-023 slot in prong 


_ presenting the 


Arch Condensing Face Bow used 
in Extraction cases. Prongs .050”. 
Outer arms .061”. Prongs both 
welded and soldered can never 
part. Pat. applied for. 


Center Spur Face Bows. By adjusting outer arms up and in- 


serting center spur incisal to arch wire, when neck strap is $1.35 each, lots of 50 
applied, a high pull incisor action will help correct deep $1.60 each, lots of 12 
overbites. By adjusting outer arms down and inserting center : 

spur gingivally to the arch wire, a low pull incisor action will $1.90 each, less than 12 


help correct open bites. 


Seasoned orthodontic clinicians have the highest praise for these miraculous orthodontic appliances. These arch 
condensing face bows, in extraction cases, will reduce the incisal procumbency by uprighting the incisors and 
close spaces with the greatest of ease. This is accomplished in one third the usual time and with no pain to 
the patient. 


HERE IS THE HOW: 


. Upright and retract the canines. 

. Align the incisors. 

. Level the arches. 

. Insert an .018” or an .020” round labial arch with no molar stops. 


. Position the forked prongs at the contact points between the centrals and laterals or between the contact 
points of the laterals and canines. 


6. Stone down the forked prongs so that they do not impinge on the gums. 
7. Insert an .020” x .025” arch wire in prong and use a parallel beaked pliers to close .023” lumen to .020” 


wk wn 


ly so that face bow snaps in and out of arch wire in the mouth. 
8. Adapt outer arms close to cheeks. 
2S. 9. In mandible use neck strap with 2” to %” pull when head is down. 
re 10. In maxillary arch use high pull with elastics. 
301—¥%," long .023” slotted prongs can easily be moved to 1%,”; used in mandibular arch with neck strap. 
ds 303—¥%,”" long .023” slotted prongs can easily be moved to 14,"; used in mandibular arch with neck strap 
or maxillary arch with high pull. 
12 305—¥, "long .023” slotted prongs can easily be moved to 18%,” used in maxillary arch with high pull. 
ve REGULAR ASHER FACE BOWS WIRE SIZES: 
$1.00 each, lots of 50 Outer arms .061” and .065” 
$1.25 each, lots of 12 Inner arches .040”, .044” or .050” 
$1.50 each, less than 12 to slide smoothly thru buccal tubes. 
Forked prongs, center spur or anterior hooks face bows 
add 35 cents per bow. : 
THE HOUSE OF FACE BOWS... AND FACE BOW IDEAS 
ne Western Representatives: 
a, P. A. SHIFFMAN ¢ A. H. ASHER 
a 5121 Cumberland Avenue 


4753 Broadway Westminster, California 
hicago 40, Illinois Phone: TWinoaks 7-1893 
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the only complete 


x-ray unit for 
orthodontists 


The CephalometriX is the first complete, com- 


pact x-ray unit ever designed specifically 


for producing sharp, brilliant cephalograms 


and intra-oral radiographs in the orthodontic 


office. 


Designed and manufactured by Universal 


X-ray Products, Inc., one of the largest pro- 


ducers of self-contained x-ray equipment in 


the world. 


The CephalometriX is the first unit of its 


kind to be produced on a production line 


basis in a modern, air conditioned plant 


with the very latest precision equipment. 


The CephalometriX eliminates the old-fashioned procedure of fastening individual components 


to the wall. IT HAS REVOLUTIONIZED PROCEDURES OF ORTHODONTIC RADIOGRAPHY! 


SEND TODAY for complete in- 
formation and down-to-earth prices. 


The CephalometriX is made for and 


distributed by— 

MOSS X-ray and Medical 
Equipment Co. 

1672 West Ogden Avenue 
Chicago 12, Illinois 
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the first truly 


DESQUAMATIVE GINGIVITIS 


specific topical 


anti-inflammatory 


treatment for 


TRAUMATIC LESIONS 


acute and chronic 


oral lesions 


STOMATITIS 


Kenalog Orabase 


a product of Squibb Research in Dentistry 


Squibb Quality — 
the Priceless Ingredient 


July, 1961 


Squibb Triamcinolone Acetonide in Emollient Dental Paste 


clinically proved in aphthous stomatitis. denture stomatitis. erosive 
lichen planus - recurrent ulcerative stomatitis » desquamative gingivitis + sto- 
matitis + and in a wide range of traumatic lesions, such as denture sore spots. 


Kenalog in Orabase is an entirely new kind of preparation that provides a unique 
dual approach to the topical treatment of acute and chronic lesions of the oral 
mucosa. It combines a highly effective anti-inflammatory agent, Kenalog (Squibb 
Triamcinolone Acetonide)—a steroid regarded as possessing superior clinical 
effectiveness—with a new, soothing adhesive/emollient paste, Orabase. Relief is 
prompt. Because Orabase adheres firmly to moist oral tissues, the anti-inflam- 
matory benefits of Kenalog are sustained. Even acute, traumatic lesions usually 
heal promptly. 


Kenalog in Orabase is tasteless, odorless. It is supplied only on prescription in 
5 Gm. tubes, with each Gm. providing 1 mg. of Squibb Triamcinolone Acetonide. 


comments on safety: When Kenalog in Orabase is used as recommended 
systemic effects are most unlikely. Local reactions have been observed only rarely. 
However, when the dental patient has tuberculosis, peptic ulcer or diabetes, con- 
sultation with the patient’s physician should precede treatment with any steroid 
agent. The use of any topical steroid is contraindicated in herpetic lesions of 
known viral origin such as herpes labialis, intraoral lesions, such as primary 
herpetic stomatitis, and herpanginas. For complete information, consult package 
insert or write, Professional Service Department, Squibb, 745 Fifth Avenue, 
New York 22, | A ‘Kenalog’® and ‘Orabase’ are Squibb trademarks. 


References: 1. Zegarelli, E. V., and others: Oral Surg. 13:170 (Feb.) 1960. 2. Zegarelli, E. V.; 
Kutscher, A. H., and Silvers, H. F.: J. Periodontol: 30:63 (Jan.) 1959. 3. Katz, E.; Zegarelli, E.V., 
and Kutscher, A. H.: Ann. Dent. 19:40 (June) 1960. 
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Has your hygienist, 


nurse, or receptionist 


ever asked you... 


Order on 


30 Day Approval. 
Money-Back 


Guarantee! 


CV 


“How do you mix amal gam?” 


“What are the causes of dental caries?” 


“W hat is the relation of caries to a diet?” 


"What are the uses of straight elevators?” 


“How do you give artificial respiration?” 


These are all questions about dental procedures which you 
would be glad to answer, but because you are busy with 
patients you are not always able to do so. Possibly the ques- 
tions are forgotten and the matter overlooked. To prevent 
this, many dentists have found that by having a review book 
such as this one readily available, their personnel can find 
authoritative answers to almost all of their questions them- 
selves. 


Just Published! New 3rd Edition Hine 


REVIEW OF DENTISTRY 


This book, formerly edited by the late James T. Ginn, D.D.S., 
has a proven record of practical value for the dentist as well 
as his auxiliary personnel. In this new 3rd edition, a group 
of 30 distinguished and well-known consultants review every 
area of dentistry under 23 main headings and discuss the very 
latest ideas and techniques of their specialties. 


This book gives excellent review questions of the essay, mul- 
tiple choice, true and false and completion type that many 
dentists have found very useful in preparing for civil service, 
state or national board examinations. A consistent pattern has 
been followed by having the answer accompany each question. 


Edited by MAYNARD K. HINE, D.D.S., M.S. Written by 30 contribu- 
tors. Published March, 1961. 3rd edition, 576 pages, 7” x 10”. 
Price, $9.00. 


3207 Washington Blvd., St. Louis 3, Mo. 


1 accept your offer to examine a copy of the new 3rd edition of Hine, 
REVIEW OF DENTISTRY, priced at $9.00, on 30 day approval without 
charge or obligation. A remittance with this order will save the mailing 
charge. 


() Payment enclosed () Charge my account [] Open a new 
(Same return privilege) account for me 
This 30 day approval offer is limited to the continental U. S$. only. 
OrtHo-7-61 
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now available 
from 


in stainless steel 


with either .078 or .022 width channel 


the Lewis 


Advanced design improvements of OSCAR edgewise brack- 
ets feature increased area for ligature wires for quick 
easy tying. Manufactured on specially designed equipment 
for unmatched precision and uniformity, these brackets 
proudly bear the OSCAR symbol of quality. 


REGULAR BRACKET ANTI-TIP BRACKET 


Automatic rotation using resiliency of arch Anti-tip action of twin brackets with less 
wire friction 


Sturdy arms do not require constant re- Especially useful adjacent to extraction 
adjustment spaces 


Arms may be adjusted for over rotation or More arch wire space between brackets 
to compensate for bracket placement when needed by bending arms out of way 


Prevents rotations from occurring during Available in long and short lengths for ver- 
treatment and maintains corrected rotations satility 


IREGULAR LEWIS BRACKET 
G-135—Short .018 


Manufactured and 
merchandised under 


ANTI-TIP LEWIS BRACKET pez. eROSS 
license from the G-140 Long 022 


T. M. REG 


302 AGNES STREET 
INDIANAPOLIS 7, INDIANA 


T. M. REG. 

> 4 . 

LONG SHORT LONG SHORT 

4 

G-145—Short 022 4 


Takes the Mystery Out of Selecting 
the Optimum Drug for Office Use 
or for Prescribing for Your Patients 


Ready Later This Month! 12th Ed. 
Dobbs 


PHARMACOLOGY 
AND ORAL 
THERAPEUTICS 


It is an established fact that dentists 
are prescribing more anesthetics, 
analgesics, vasoconstrictor agents, flu- 
orides, tranquilizers, muscle relaxants, 
antibiotics, sulfa drugs, anti-inflam- 
matory drugs, oral hygiene denti- 
frices and drugs for controlling caries 
today than ever before. Probably you 
are also prescribing more drugs today 
than ever before in your dental ca- 
reer. For this reason you'll appreciate 
the authoritative help the new 12th 
edition of this popular reference can 
give you in orienting yourself to the 
systemic approach to oral medicine 
and in gaining a better understanding 
of the mechanisms of drug action. 
The principles, concepts and applica- 
tions of pharmacology are discussed 
concisely and specifically. In this re- 
vision you can find practical informa- 
tion on any drug easily by looking 
under the body systems where it may 
prove useful or under its therapeutic 
indications. Drugs in every category 
of interest to dentists are introduced 
or redescribed according to their lat- 
est indications for use. This new 12th 
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~~ Vasomotor center 
Cervical sympathetic 
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Section of 
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Fig. 3. (Reduced from the size it appears in 
book.) Several explicit illustrations such as 
this one are included to demonstrate how 
specific areas of the body are affected by 
drugs. Handy tables and charts are also in- 
cluded to present material concisely and com- 
pactly. 


edition has been brought up to date 
with the 16th revision of the Pharma- 
copeia of the United States (1960) and 
the 11th edition of the National Formu- 
lary (1960). The chapter on “General 
Anesthetic Drugs” can be extremely use- 
ful to the clinician. 


By EDWARD C. DOBBS, B.S., D.D.S., F.A.C.D., Pro- 
fessor of Pharmacology and Therapeutics, Baltimore 
College of Dental Surgery, Dental School, University 
of Maryland, Baltimore, Md. Ready later this month. 
12th edition, approximately 575 pages, 32 illus- 
trations. About $10.75. 


Order on 30 Day Approval From 


The C. V. MOSBY Company 


3207 Washington Boulevard 


St. Louis 3, Missouri 
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... scientifically designed to fit 
your patient’s particular needs 
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brushing strength; reaches 
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and under appliances. 
JUNIOR 
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reaches last 


molar. | For Free Sample 


4-row, contoured , write BI-PO Company 
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616 University Avenue, 
Palo Alto, California 
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On the contrary, the problem here in Kabul is 
not enough food! 


Fighting hunger in places like Kabul is just 
one task of the UN’s 19 Specialized agencies 
and international organizations. Elsewhere, 


UN teams combat floods, wage war against 


disease, fight illiteracy. 
In these practical ways, the UN brings new 
hope and happiness into the lives of peoples 


less fortunate than we are—at the same time 


cuts down the discontent that could easily 
erupt into another war. 
Your good will, understanding and support 


are the best guarantees of UN success. For the 
free pamphlet, “The UN in Action,” address: 
United States Committee for the United Na- 
tions, Box 1958, Washington 13, D.C. 
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UNITED STATES COMMITTEE FOR THE UNITED NATIONS, BOX 1958, WASHINGTON 13, D.C. 
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During the heyday of her naval expansion, Britian set up an elaborate 
system of classification. Every warship she owned was inspected and 
placed in a category, or rate, which was determined by number and weight 
of the guns she mounted. 


There were six of these rates, and seamen measured their own prestige 
by the rate of their vessel. It was the frank ambition of every officer to 
command, some day, a ship of the first rate. Standing as it did for the 
mightiest vessels afloat, first rate came to be use of anything high in 
quality, whether on sea or land.* 


You know, this term has also been used to describe T-P Tooth Posi- 
tioners. The finest rubber material, excellent service, and our many years 
of experience have combined to produce a “first rate” appliance. Ask ou: 
many friends in the profession about us — they’ll be happy to give you 
the word because they’re “first rate’, too. 


*Quoted from the book “Why You 
Say It’? by Webb B. Garrison, with 
the kind permission of the author 
and the publisher, Abingdon Press. 


| |. 
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FUNDAMENTALS OF TIME AND MOTION ECONOMICS 


Orthodontic bands are fundamental to a majority of pre- 
cision techniques. Preformed Chrome Alloy Bands are an 
original R.M. Development that has helped many offices 
increase operating efficiency 50% to 80%. New refine- 
ments to our complete program of prefabrication provide 
even more effective means of improving and extending 
your orthodontic services. 


New anatomy and contoured forms practically eliminate pliering 
and improve fitting qualities. Stretching and sizing is unneces- 
sary with these new R.M. Bands, because they are furnished in 
16 evenly graduated, full sizes and 16 half sizes. The width is the 
same as the original R.M. Prefabs, except where festooned. 


Narrow width bands are generally the same as the standard width, 
except occlusal gingival dimensions are considerably less. They 
have been designed for orthodontists specifying bands that re- 
quire no trimming or pliering adjustments. Re-orders indicate that 
over 55% of R.M. Band users prefer narrow mandibular forms for 
fitting lower molars. 


You can use these fine preforms in standard widths or in special 
(Ricketts) narrow widths, plain or with brackets attached. You 
eliminate stretching by using all sizes (7 regular sizes and 7 half 
sizes), of you can use the basic regular sizes and adjust as 
necessary with the R.M. Bicuspid Band Sizer. 


Users of these prefabs acclaim them “terrific ... especially for 
bringing down high or unerupted cuspids.” Furnished in one basic, 
quick-fitting form for uppers and lowers in 8 finely graduated 
sizes. Basic introductory assortment kit, #K-44, 4 dozen, $10.00. 
Because bracket and seating lug positioning on cuspids vary with 
individuals, samples should be submitted for prescription welding. 


R.M. Anterior Bands round out the complete program of pre- 
fabrication, providing techniques that cut anterior band-fitting 
time and motion 75%.They are furnished in standard widths and 
narrow widths. You can eliminate stretching by using the full 
range of regular and half sizes, or you can employ regular sizes 
only and adjust with anterior sizer, as occasionally indicated. 


For more information and services on Band Prefabrication and other time and motion saving programs, contact your nearest R.M. Office. 


ROCKY MOUNTAIN® 
New York DENVER San Francisco 


COPYRIGHT 1960 ROCKY MOUNTAIN METAL PRODUCTS CO. ALL RIGHTS RESERVED. 
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Dallas R. McCauley, Beverly Hills, California, president of the American 
Association of Orthodontists, 1961-1962. 


American Journal of ORTHODONTICS 


Volume 47, Number 7, JULY, 1961 


ORIGINAL ARTICLES 


Electromyography as an aid in 


diagnosis and treatment analysis 


W.J.GROSSMAN, M.D., L.D.S., D. ORTH. BR.C.8. (ENG.), 


B. E. GREENFIELD, B.D.S., F.D.S.R.C.8. (ENG.), AND 


D. J. TIBRE, L.D.8., D. COBTH. B:C.8. 


London, England 


THE urgent problem in orthodontic therapy today is not a mechanical one. 
Appliances have reached such a state of perfection that most maloeclusions 
can be treated; the difficulty that still exists is the prevalent danger of relapse. 
The hope that present-day knowledge of etiology would permit a more precise 
prognosis in these eases has not been fulfilled. The uncertainty of treatment 
response and its final stability has no doubt been responsible for the various 
philosophies that have been put forward during recent years. Cases in which 
etiological factors appear to be similar respond differently, a fact that is well 
known to all who practice orthodonties. It seems, therefore, that the most im- 
portant problem at present facing the orthodontist is to discover more about the 
etiology of malocclusion and about the changes that oecur during treatment. 
It is widely agreed today that muscular influences are partly responsible for 
the shape of the dental arches and that they are important factors in the final 
stability of the end result of orthodontie treatment. Certain abnormal muscle 
behavior patterns will result in typical and well-defined abnormalities, such 
as the short upper lip, the incompetent lip seal, the tongue-thrust, and the tight 
lower lip. These are all frequently seen and their importance is realized, but 
it is by no means universally agreed that they are not amenable to treatment or 
to re-education. The fact that some cases respond well to treatment and remain 
stable, even though initially they clearly present abnormal muscle behavior, 
suggests that an adaptation may have occurred. The great difficulty is the 
lack of an exact scientific assessment of existing muscle behavior prior to 


From the Dental Department, University College Hospital, Great Portland Street, 
London, W. 1, England. 


Read before the Research Section of the American Association of Orthodontists, 
Washington, D. C., April 26, 1960. 


481 


« 


482 Grossman, Greenfield, and Timms Am. J. Orthodontics 
July 1961 


commencement of treatment which would enable the orthodontist to make a 
comparison and to assess any changes that may have occurred. Most reports 
are based on clinical observations which, in the case of experienced clinicians, 
are acceptable but nevertheless open to error. 

It has, therefore, been thought worth while to try to assess these cases with 
the help of electromyographic investigations. So far this method has been of 
little value in studies of lip behavior. Tongue behavior has been studied with 
the help of x-ray cinematography. Many cases were investigated by this means, 
and tongue movements were carefully followed on a cine editor. No convine- 
ingly typical tongue behavior for any person was demonstrated, except for such 
activity as tongue-thrust in cases of gross abnormalities. The tongue-swallow 
described by Rix’? and considered responsible for certain Class II, Division 2 
cases could not be seen clearly in a single case.” So far, pressure-gauge examina- 
tions by different workers have also failed to produce clear results.’ '* We 
tried this approach, too, but it has not been possible to overcome the technical 
difficulties sufficiently to adapt the pressure-gauge examination for clinical 
studies. Dogmatic statements on treatment planning and prognosis, therefore, 
are not justified by our present-day knowledge of muscle behavior. Some of the 
abnormal muscle activities do disappear and may therefore be considered either 
as habits or as being amenable to re-education. Others remain and lead to re- 
lapse. So far, no satisfactory method of differential diagnosis has been found. 
It is felt that most of these cases should be treated on their own merits and that 
there is no justification for spreading undue pessimism and withholding treat- 
ment, even though treatment is planned on an empirical basis. 


In the analysis of treatment results, one question that has been and still is 
of the greatest importance is: ‘‘How far can functional stimulation and en- 
vironmental influences lead to changes in the masticatory organs?’’ Of particu- 
lar interest to the orthodontist and the prosthodontist is the maxillomandibular 
relationship. The question of whether the mandible can change its position 
during treatment is a problem of fundamental interest. Hiupl and his col- 
leagues have shown, in animal experiments® and in the ease of a child,’ the 
changes that occur in the temporomandibular joint during orthodontic treat- 
ment. Most supporters of functional therapy have strongly advanced their views 
that the maxillomandibular relationship can be changed successfully with the 
help of appliance therapy.’ * Others, however, deny this completely.* 
Although we have no intention of going into the theory of functional ortho- 
donties, we consider it desirable to discuss this problem as it is seen today. 
Most statements are based on clinical observations, study models, and cephalo- 
metric roentgenograms. Cephalometric findings, however accurate, are often 
difficult to interpret, as it is sometimes impossible to differentiate between nor- 
mal growth and development and changes produced by therapeutic measures. 
Bjork® and Softley’® tried to show, in a very few cases, that changes during 
functional orthodontics were restricted entirely to the alveolar bone. While 
their findings in these cases may be correct, the material was by no means 
sufficient to warrant far-reaching conclusions. During a recent examination of 
200 treated patients, it was found that in 25 per cent there appeared to be a 
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change in the position of the mandible.’* However, it is desirable to consider 
only those cases in which changes have occurred rapidly enough to exclude 
normal growth as a factor. 


A new and efficient way of assessing maxillomandibular relationship has 
been sought, and it is believed that electromyographie examination of the 
masticatory muscles offers an exact and reliable scientific tool for making this 
assessment. It is today possible, by this method, to diagnose quickly any 
postural change in maxillomandibular relationship. Electromyography can also 
help in diagnosis and in treatment planning. 


In 1956 Greenfield and Wyke* evolved a standard electromyographie tech- 
nique which they used to study a series of basic mandibular movements in per- 
sons with normal occlusions. It was shown that each movement produced a 
characteristic electromyogram. Once this characteristic pattern had been estab- 
lished, it became possible to study malocclusion cases before, during, and after 
treatment. Cases in which orthodontic surgical procedures were performed 
were also examined. The effect of these different surgical procedures, such as 
osteotomy of the mandible, osteotomy and removal of condyles, ete., could be 
assessed by comparing electromyograms taken before and after the operations. 


In these investigations a Grass electroencephalograph four-channel ink 
writer was used, but this has been replaced by an eight-channel machine which 
considerably shortens the investigation time and simplifies interpretation of the 
electromyograms. 


The position of the electrodes used for monopolar recordings is shown in 
Fig. 1. Eight electrode positions are used; four electrodes are placed 
bilaterally—one over the anterior fibers of the temporal muscle, another over 
the posterior fibers of the temporal muscle, the third over the posterior superior 
fibers of the masseter muscle, and the fourth over the anterior inferior part of 
the masseter muscle. <A reference electrode is placed just above the sixth cervical 
vertebra and the patient is also grounded. 

Before any information can be gained from electromyograms, it is neces- 
sary that the electromyographie patterns usually seen in normal occlusions be 
fully understood. The unilateral recordings shown in Figs. 2 and 3 demonstrate 
the fundamental pattern of reflex muscle coordination for various movements 
recorded in a subject with normal occlusion. These electromyograms show the 
changes that take place when the teeth occlude in various centric and eccentric 
bites. At this point it should be stressed that a basic pattern of reflex muscle 
coordination for the individual bite is seen in normal persons, and frequently 
the same pattern is found in cases of abnormal occlusion. The individual bite 
shows that the muscle activity is optimum for all parts of the muscles under 
review. If the movements of the mandible are bilateral, then the changes in 
the electromyogram will also be bilaterally symmetrical. When the movements 
are eccentric, the electromyograms differ on the two sides; therefore, it is 
important that bilateral recordings be taken. When these basie patterns are 
analyzed, one can see that they fall into three main groups and two minor groups 
(the latter being of no less importance) : 
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Major Patterns 


1. The individual bite shows considerable activity of all the muscles 
under review, but the posterior masseter muscle shows less activity than 
the anterior masseter. The relative activity of the two parts of the 
masseter muscle is very important. 


Fig. 1. Bilateral positioning of surface electrodes. The electrodes over the anterior 
temporal and masseter muscles are retained by means of suction cups. It is sometimes 
necessary, as shown in this case, to use colloidin to fix the electrode over the posterior 
temporal muscle. 


2. When the mandible comes forward into an incisor bite, or even 
further forward into a protrusive bite, then the activity of the posterior 
temporal muscle drops considerably. Slight varying activity is seen in 
the anterior temporal muscle, depending on the force of the bite. The 
activity of the masseter muscle changes very little, and the relationship 
of activity of the two parts of this muscle stays the same. 


3. Biting in a forced retrusive position shows high activity of the 
posterior temporal muscle and slightly lower activity of the anterior 
temporal muscle, but the greatest change in activity is seen in the 
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anterior masseter muscle; the activity of this part of the muscle drops. 
The posterior part of the masseter muscle now shows greater activity 
than the anterior part (or at least equal activity). 


Minor Patterns 


4. In protrusion without biting it is seen that the posterior mas- 
seter muscle shows the greatest activity. 

5. In retrusion without biting the greatest activity is now seen in 
the posterior temporal muscle. 


Eccentric bites or movements produce myograms that differ on the two 
sides. During left biting, for example, the pattern on the ipsilateral side looks 
like that of the retrusive bite and the pattern on the contralateral side looks 
like the incisive or protrusive biting pattern. 


The patterns shown in Figs. 2 and 3 are perhaps those of the ideal occlusion, 
but many normal occlusions show slight variations. It has been found that 
closer clinical investigation frequently reveals the reason for these slight varia- 
tions in myographie patterns in cases of so-called normal occlusion. Myograms 
recorded in a few eases of malocclusion will demonstrate the practical applica- 
tion of this method. 


In a Class IT, Division 2 case treated with an activator, the working bite 
was taken in a protrusive position. Electromyography revealed that with the 
activator in position all the muscles showed reduced activity, but the greatest 
reduction had taken place in the posterior temporal muscle; this, in fact, is the 
pattern of protrusive biting (Fig. 5). 

After two years of treatment the individual bite shows a tendeney to pro- 
trusive biting, even when the patient is not wearing the activator (indicated by 
reduced posterior temporal muscle activity). With the activator in position, a 
further reduction of posterior temporal muscle activity takes place. Once again, 
when the activator is removed and the patient is instructed to attempt a firmer 
individual bite, it is seen that the posterior temporal muscle now shows increased 
activity (Fig. 6). 

In order fully to understand the apparent contradiction of the two muscle 
patterns shown in Fig. 6, we instrueted the patient to perform an individual 
bite with increasing foree. This record, which was registered on paper moving 
at 60 mm. per second (Fig. 7), shows that the bite is in two phases. The initial 
bite is protrusive, with low temporal muscle activity, and the latter part of the 
bite is the normal pattern for individual biting. The bite of preference, how- 
ever, is the slightly protrusive bite with low posterior temporal muscle activity. 


In some cases, monitoring the activity of the muscles by means of electro- 
myography shows that the pattern returns to normal. This means that either 
the mandible has returned to its original position, which can sometimes be ex- 
eluded by clinical and cephalometric findings, or the muscles have adapted 
themselves, perhaps by changes in their areas of insertion, in response to fune- 
tional influences. 
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Fig. 4. The eight electrode positions used for monopolar recordings. 
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Fig. 5. Class II, Division 1 case at beginning of treatment. The first myogram shows 
a unilateral recording of the individual bite. The second myogram demonstrates the 
great reduction that has taken place in posterior temporal muscle activity during biting 
with the activator in position. 
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In Class IT, Division 2 eases electromyography has contributed to an under- 
standing of some of the problems involved. A well-known clinical observation 


has been that in some of these cases the mandible seems to move forward, once 
the upper front teeth have been proclined. Two of us (W. J. G. and B. E. G.), 


\ 
500 pV. 
SEC. 


Fig. 6. The same Class IJ, Division 1 case as shown in Fig. 5, after two years of treat- 
ment. The first myogram shows the individual bite with low posterior temporal muscle 
activity. The second shows that biting on the activator further reduces this posterior 
temporal muscle activity. The third myogram shows that, with th> activator once again 
removed, the patient is capable of high posterior temporal muscle activity when biting. 


500 pV. 
] 


SECOND. 


Fig. 7. The same Class II, Division 1 case recorded at the same time as the myograms 
in Fig. 6. This myogram records the individual bite with increasing force (recorded at 60 
mm. per second). The two-stage individual bite is seen. The early stage of the bite shows 
low posterior temporal muscle activity and is protrusive; the second part of the bite is more 
normal, showing greatly increased posterior temporal muscle activity with hardly any increase 
in anterior masseter muscle activity. 


in an electromyographiec examination of Class II, Division 2 cases, have found 
that 15 per cent of these patients show a distal displacement pattern before 
treatment is commenced (Fig. 8).° After proclination of the upper incisors, the 
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myogram became normal, confirming forward movement of the mandible (Fig. 
9). The distal relationship seen in these Class II, Division 2 eases is sometimes 
only unilateral. The result of treatment also shows many variations of final 
jaw relationship. 


] scopy. Individual Bite. 


SECOND. 


Fig. 8. Class II, Division 2 case at beginning of treatment. In this case there is a distal 
position of the mandible on the right side. Note the low, late activity of the anterior masseter 
muscle in the early stages of biting as compared with the activity of the posterior temporal 
and posterior masseter muscles, 


| 


] 500 pv. 


SECOND. 


Fig. 9. The same case as shown in Fig. 8, after treatment. The mandible is no longer in a 
distal position. The activity of the anterior masseter muscle commences at the same time as 
that of the posterior temporal muscle and at all times is greater than the posterior masseter 
muscle activity. 


This initial distal relationship before treatment is seen in another Class IJ, 
Division 2 case (Fig. 10), in which a mesial relationship is finally apparent 
after treatment. The case shown in Fig. 11 has remained stable for over two 
years, with the muscle pattern seen at the end of treatment showing no further 
change. Thus, an abnormal muscle pattern (retrusive before treatment) has 
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position of the mandible after treatment. 
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become, after treatment, a fairly normal muscle pattern (slightly protrusive). 
In Fig. 12 this patient’s range of mandibular movement is clearly shown. The 
first two myograms represent incisor bites. The third myogram (of longer dura- 
tion) is produced when the patient performs the individual bite, inereases the 
force of the bite, and then slides the mandible into a foreed distal occlusion. 


] sooypv. 


SECOND. 

Fig. 12. The same Class II, Division 2 case as represented in Figs. 10 and 11, showing 
the electromyographic patterns for (1) two incisor bites with low temporal activity and (2) 
the individual bite sliding into a forced retrusive bite (3). In this movement the low posterior 
temporal muscle activity and the high activity of the anterior masseter muscle in the early 
individual bite are seen to change into the equally high activity of all the muscles in the 
later stages of the individual bite. Finally, the lowering of the anterior masseter muscle 
activity as the mandible is voluntarily retruded may be seen, whereas both parts of the 
temporal muscle and the posterior masseter muscle remain very active in this distal jaw 
relationship. 


Fig. 13 shows myograms taken before and after treatment in a Class II, 
Division 2 case in which the lower incisors were proclinated, resulting clinically 
in a normal occlusion. The myogram recorded before treatment (upper trac- 
ing) shows the slow onset of activity of the posterior temporal muscle; this is 
in the range of normality but most likely indicates incisor biting in the early 
stages of closure. After treatment, however, the myogram (lower tracing) 
revealed a distal displacement during closure from rest to occlusal position. The 
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final occlusal position was normal. This means that the mandible had to be 
retracted to allow the lower front teeth to slide behind the upper front teeth. 
It is in this type of case that a continuous abnormal incisal contact leads to 
abrasion of the mandibular incisors and an edge-to-edge bite occurs; only after 
attrition does the mandible become correctly positioned during the whole path 
of closure. 

In the treatment of Class III cases with the sliding activator, changes in 
muscle activity were demonstrated from the time treatment commenced. In 
Fig. 14 the effect of the activator is shown. Very soon after the treatment was 
initiated this prenormal relationship was changed to an edge-to-edge incisor 
bite. The first tracing shows the low anterior masseter muscle activity and the 


SOO 
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Fig. 14. Three myograms of the individual bite of a Class III case treated with a sliding 
Norwegian plate show the transition during treatment. The stages seen are (1) post- 
normality (posterior temporal muscle active), (2) slight prenormality (anterior masseter mus- 
cle active), and finally (3) normal maxillomandibular relationship (all muscles active). 


comparatively high activity of the posterior temporal muscle, clearly indicating 
that a distal mandibular relationship was being achieved. The second tracing 
shows that, once the upper incisors had come over the lower incisors, the posterior 
temporal muscle activity was no longer predominant, the mandible now being in 
a normal or possibly slightly prenormal position. The third myogram, taken 
after completion of treatment, shows very active muscle activity for the initial 
bite; in this particular case a normal maxillomandibular relationship had been 
established, as far as muscle balance was concerned. 

Unfortunately, in many Class III eases, although they respond to treat- 
ment, normal electromyograms are never achieved. Fig. 15 shows myograms 
recorded after completion of treatment of such a case. The individual bite 
shows very low anterior masseter muscle activity, which means that the mandible 
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is in a distal relationship. (This can be confirmed by instructing the patient 
to bring the mandible forward and to bite with the lower incisors in front of 
the upper incisors.) In the second tracing, the protrusive bite shows that the 
anterior masseter muscle is capable of activity if the mandible is allowed to come 


500 PV: 
SEC. 


Fig. 15. Treated Class III case showing the final individual bite to have low anterior 
masseter muscle activity, indicating a forced retrusive bite. The myogram of a voluntary 
protrusive bite showing anterior masseter muscle activity helps to emphasize the abnormal 
muscle pattern for this final individual bite. 


GREENFIELD 


] 500 pv. 


SEC. 


Fig. 16. Myograms of the individual bite of a Class III case treated surgically. The first 
myogram shows the preoperative bite. The second myogram shows the low activity of the 
anterior masseter muscle in the postoperative individual bite. This second pattern indicates 
a postnormal maxillomandibular relationship. 


forward. Neither mandibular biting position, however, is correct. The first 
tracing shows the mandible to be in a forced distal position with high posterior 
temporal muscle activity and low anterior masseter muscle activity, whereas the 
second tracing shows it to be in a mesial relationship with high anterior masseter 
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muscle activity and very low posterior temporal muscle activity. This result ean 
be confirmed very easily by clinical palpation of the anterior temporal and 
masseter muscles. In the individual bite position the temporal muscle can be 
felt whereas the masseter muscle cannot, and in the protrusive position the 
masseter can be felt but not the temporal muscle. In successfully treated cases 
in the individual bite position, both muscles are equally active. 


No Appliance. With Appliance. 


Fig. 17. A case of temporomandibular joint disorder showing the effect of a bite positioner 
on an unbalanced occlusion. 


The foregoing case shows an end result very similar to that obtained in a 
Class IIT ease corrected surgically by the Kostecka method of bilateral osteotomy 
of the ascending ramus. The myograms in this case, before and after treatment, 
are shown in Fig. 16. The first tracing shows a fairly normal myogram for the 
individual bite. The second tracing, made after surgical treatment and after 
removal of the splints, shows a very low anterior masseter muscle activity. This 
low activity, associated with the high posterior temporal muscle activity, indi- 
eates a distal relationship of the mandible. 


Thus, in some Class III cases the mandible showed a distal displacement 
even after completion of treatment. In other cases the myogram became normal 
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and also showed normal occlusal balance. In those eases in which the myogram 
was not normal after treatment, either the muscles had not adapted themselves 
or the mandible was mechanically held back by a changed position of the teeth. 
These latter cases are being kept under review for possible relapse. 


In some eases of temporomandibular joint disorders, electromyography has 
revealed abnormal muscle patterns with associated malocclusion. The pattern 
frequently shown in these eases is one of deviation of the mandible to one side 
or the other on initial closure of the mandible from the rest position to the 
habitual bite. 


The first myogram in Fig. 17 shows that the muscle pattern is unbalanced. 
On the left side the posterior temporal muscle activity is low and the anterior 
masseter muscle activity is high, whereas on the right side there is late anterior 
masseter muscle activity and early posterior temporal muscle activity. This devia- 
tion of the mandible to the right may or may not have been the cause of pain in 
the temporomandibular joint. This case was treated by means of a bite positioner, 
and the second part of Fig. 17 shows the effect of this appliance on the muscle 
activity during biting. Treatment resulted in bilateral symmetry. Clinically, 
there was also a cessation of painful temporomandibular joint symptoms. The 
posttreatment myogram shows a bilateral lowering of posterior temporal muscle 
activity, indicating that the bite is protrusive. In some of these eases in which 
the electromyographie investigation shows a balanced occlusion, the only ab- 
normality recorded is a constant continuous firing of one or other or both of 
the posterior temporal muscles. 

Electromyography of the muscles of mastication has become a very useful 
scientific tool for use in diagnosis and in assessment of orthodontic treatment. 
It must not be used alone, however; only in a well-balanced combination with 
all other known methods of clinical investigation will electromyography prove 
useful in attempts to solve our problems. 


SUMMARY 


Present-day knowledge of etiology has not, as had been hoped, produced a 
reliable orthodontic prognosis. It is recognized that muscular activity of the 
soft tissues influences the shape of the dental arches. It is debatable, however, 
whether or not these influences can be changed and whether, if changed, they 
can remain as stabilizing influences for any corrected arrangement of the teeth. 
Various diagnostic aids, including electromyography, cineradiography, and pres- 
sure-gauge examinations to assess soft-tissue behavior, have been tried, with 
little positive clinical success. 

Electromyography of the muscles of mastication has proved useful in de- 
termining the maxillomandibular relationship. 


In the present report standard basic myograms for various jaw movements 
have been shown, and examples of changes in these myograms that can be 
expected to accompany treatment of various orthodontic abnormalities have been 
shown and discussed. 
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Second and third molars: 


their role in orthodontic therapy 


MALCOLM R. CHIPMAN, D.D.S. 
Spokane, Wash. 


IN THE light of present-day orthodontic thinking, is there a useful role for the 
third molars? Can there be justification for the removal of second molars with 
the expectation of their satisfactory replacement by the third molars? Do second 
molars make suitable replacements for first molars that have been lost? In suit- 
able cases is the load on anchorage units lessened? 


The purpose of this discussion is to attempt to answer the above questions, 
with due consideration being given not only to the indications but also to the 
all-important contraindications. 


Throughout the history of orthodontics there have been numerous discussions 
regarding extraction and nonextraction of teeth prior to, during, or subsequent 
to orthodontic therapy. The philosophies proposed in the past have been 
advanced with an enthusiasm that was equaled only by those who opposed 
them and each era in our orthodontic progress has produced authorities who 
have influenced our thinking on the subject. In 1839 Spooner’ advised the 
extraction of four premolars in many eases; he also advised that first molars be 
removed in cases of defective structure or when these teeth were broken down by 
early decay. Farrar,? in 1888, considered ‘‘ judicious extractions as one of the 
most essential requisites for the prevention and correction of irregularities.’’ He 
warned, however, that indiscriminate extraction may ‘‘create a new difficulty 
while removing the original one.’’ 


In 1907 Angle*® presented the opposite philosophy, namely, ‘‘that the demand 
in treatment should be the removal of pernicious causes, and the retention of a 
full complement of teeth.’’ While his teachings did not stop all discussion of 
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extractions, they had a marked influence on the thinking of leading orthodontists 
for many years. The advent of gnathostatics, and later of cephalometric 
appraisals, brought a fuller concept of facial development and the possible 
limitations of basal bone. This, in turn, aided in bringing about a reappraisal 
of the question of extractions and their place in orthodontic therapy. Tweed,* 
Nance,’ and Dewel® have done much to make the orthodontic profession aware 
of these limitations. They have given valuable aid in bringing about solutions 
to many of our problems concerning the amount of tooth structure permissible 
in individual patients, placing of the denture within the available basal bone, 
and the relationship of the whole to the enveloping muscular tissues. Thus, the 
cycles of extraction and nonextraction keep turning, but with each revolution 
additional knowledge is gained and better orthodontic results are obtained. 

This article is not presented in support of any theory of universal extraction 
in all cases. Nor is it presented as an argument favoring nonextraction during 
orthodontic therapy. The purpose is to submit facts in support of the original 
thesis introduced in 1918 by Morehouse’ relating to third molars in orthodontic 
therapy and also to present additional evidence of the useful purpose served by 
second and third molars in many eases. 


AREA OF INTEREST 


The area of immediate concern is the maxillary tuberosity and the room 
available for eruption of the maxillary second and third molars. During growth 
of the maxillae, space to accommodate the erupting first, second, and third molars 
must be created by growth in the posterior region of the tuberosity. The maxil- 
lary growth in this area must normally be downward and forward to create 
room for the eruption of each succeeding molar. If growth in this region is 
insufficient, abnormal eruption or lack of eruption will be the result. It is not 
unusual to see maxillary second molars erupting in bueco version because 
of a lack of development in the tuberosity area. They must either erupt in this 
manner or be impacted, and this condition is magnified with respect to available 
room for eruption of the maxillary third molars. This situation is accounted for 
in part by Weinmann and Sicher* when they report that the ‘‘gradual re- 
duction in length of the jaws and the reduction of the dentition are not entirely 
correlated’’ and indicate that in some future generation we will not have to 
eontend with third molars. In the meantime, it may be possible to turn the 
discounted third molar to some advantage as a substitute for the second molar 
in certain situations and at the same time solve some of our problems in the 
maxillary tuberosity area. 

The early orthodontic interception of Class II maloecelusions by means of 
occipital anchorage and simple appliances, as advocated by Kloehn, made it 
possible to aid in directing growth and simplifying secondary treatment. In 
treatment of the average malocclusion, however, the orthodontist is faced with 
the fact that many of the cases are presented at an age when there is compara- 
tively little growth potential remaining; therefore, the problem deals more 
directly with tooth movement with?n the confines of the dental arches. In this 


7 
t 


Am. J. Orthodontics 
500 Chipman 2001 


event, an evaluation must be made of the possible growth potential, and this 
evaluation must then be balanced against the amount of growth needed for the 
eruption, or movement, of the remaining teeth. At times this problem becomes 
rather acute in the region of the maxillary tuberosity. In Class II nonextraction 
cases, the amount of development distal to the maxillary second molars is of 
paramount importance. Without the needed room to move the maxillary denture 
posteriorly until a normal relationship with the cranial anatomy is restored, an 
impasse is often reached. The usual result is a buccal displacement of the 
maxillary third molars and, at times, a displacement of the second molar. This 
is undesirable, for the extra burden of attempting this movement into a crowded 
maxillary tuberosity often results in a dislodgment of the mandibular anchor- 
age, especially if total intermaxillary traction is used. Hopkins® has emphasized 
this fact many times in his discussions of the inadequacy of mandibular anchor- 
age. Regardless of the type of case, stability of the denture may be seriously 
jeopardized if the situation is ignored. 


The restrictions imposed on the operator by lack of room in the maxillary 
retromolar area were graphically portrayed by Dillon’? in a report dealing with 
the removal of 28,000 maxillary third molars. Prior to extraction 9,000 of these 
teeth were impacted with no room for eruption, 9,000 had erupted bueally, and 
the remainder were removed because of carious involvement or partial eruption. 
The patients were presumably of an age at which all growth of the dental com- 
ponents would be complete, and no doubt all types of occlusion were represented. 
The findings in these patients should form a good projection, in terms of years, 
of the conditions found in many patients prior to orthodontic treatment. 

All areas of growth should be considered in an evaluation of the possibilities 
in orthodontic therapy. For the moment, however, the major interest will be 
focused on the sites affording eruption of the second and third molars. An 
attempt will be made to demonstrate a practical method of relieving the con- 
gestion in the maxillary tuberosity, thereby aiding in stabilization of the den- 
ture and at the same time replacing often decalcified and carious molars with 
sound tooth structures. Although the majority of our cases involve the maxillary 
tuberosity area, an effort will be made to demonstrate that second and third 
molars may be valuable as dental components in the mandibular posterior areas 
as well. 


FACTORS INFLUENCING SECOND OR THIRD MOLAR EXTRACTIONS 


The purpose of this discussion is primarily to demonstrate the feasibility 
of using the third molar as a substitute for the second molar in certain cases. 
This is not a universal panacea for orthodontic problems, but it is extremely 
valuable when used with mature judgment. The dental age of the patient, the 
position occupied by the teeth in question, the state of dental care of the 
posterior segments, and the future stability of the denture are factors which 
must be considered carefully before any decisions are made. The prognosis for 
suecessful results is excellent if the indications are respected, but the contra- 
indications are so important that they also must be carefully assessed in each 
case, 
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The indications for eliminating the maxillary second molar and replacing 
it with the third molar are as follows: 


. Maxillary third molars of fair size and shape, with the possibility of 
good root development. 

. Small, restricted maxillary tuberosities and the possibility of inter- 
ference with distal movement in the maxillary posterior region. 

. Second molars erupted buceally. 

. Second molars decayed, badly decalcified, or having large restorations. 

. Maxillary third molars in favorable position and angulation relative 
to the second molar and the maxillary tuberosity. 

. Maxillary third molars in favorable relation to the mandibular second 
molars. 

7. Desirability of relieving the anchorage units of an overload. 


The replacement of maxillary second molars will be considered in both Class 
I and Class II maloeclusions. The majority of these cases will be of the Class II 
variety, but other classifications should not be ruled out. The rules enumerated 
above or for general consideration and, although some leeway may be allowed 
under certain conditions, the indications should be carefully checked before 
treatment is begun. I am of the opinion that failure to consider the total picture 
regarding the subject can often result in failure to obtain the results desired 
and defeat the purpose of the treatment procedure. Therefore, the contraindi- 
cations are, at times, more important considerations than the routine indications. 
In general, the contraindications will be the opposite of the criteria used for 
indications, but a few must be particularly emphasized. They are as follows: 


1. Maxillary third molars too high in the tuberosity. 

2. Maxillary third molars too low in relation to the second molars. 

3. Poor angulation in relation to the second molar and the tuberosity. 
. The possibility of the third molar involving the maxillary sinus. 
. Small, odd-shaped third molars, or an indication of the formation of 

small roots. 


In the interest of obtaining the most accurate information in regard to the 
area under consideration, it is suggested that the usual full-mouth radiograph 
be supplemented by the use of an extraoral film. This film is to be devoted to 
the positions of the first, second, and third molars and the maxillary tuberosity 
areas. This gives a different and more accurate perspective to the angulation, the 
state of development, and the relationship of the dental units under considera- 
tion, and at the same time it gives a good picture of the occlusion. This is im- 
portant, for much depends upon the information gathered. There is a great 
variation in the time of development of the third molars® and this, together with 
the amount of development in the tuberosity region, has a bearing on the de- 
cisions to be made in the event of a needed maxillary distal movement and a 
possible replacement of the second molar by the third molar. For this reason, the 
dental age, as evidenced by the development of the dental components, must be 
given as much consideration as the chronological age. 
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The importance of a well-shaped third molar crown cannot be stressed too 
heavily, if the third molar is to be used as a replacement. Great irregularity in 
size and shape are noted, and many times this variation is indicative of the root 
development that may be expected. Small crowns with narrow widths at the 
cervical margins do not lend themselves to development of normal-sized roots. 
Relief of congestion in the posterior segment should not be gained by the substi- 
tution of inadequate occlusal bearing and root support. Many third molars 
have odd-shaped crowns with irregular cusp formations, and, while occlusal 
grinding frequently is needed, there is a limit to its use and these teeth cannot 
be recommended. 

Early interception of Class II malocclusions by headeap treatment at an 
age when full advantage may be taken of the possibilities of growth and develop- 
ment has been a great advance in orthodontic procedures. This practice, together 
with the proper handling of serial extractions, has obviated many of the diffi- 
culties in dealing with the adult dentition. 

Graber™ has presented a case in point. Orthodontic treatment of an extreme 
Class II, Division 1 malocclusion was begun when his patient was 9 years of 
age. A year later the maxillary second molars were extracted and ultimately 
replaced by the third molar. The full extent of growth possible for this patient 
was realized, with the result that the maxillary first molars were not displaced 
distally in relation to the cranial base in the final analysis. This is not always 
possible, for many orthodontic problems are presented when our patients are at 
an age when the possibilities of growth are not enough to compensate for the 
degree of tooth movement necessary, as in Class II eases, or to retain the full 
complement of teeth, as in Class I cases. 

If the removal of a maxillary second molar is contemplated, it is well to have 
a mental picture of the course of eruption of the third molar following this 
extraction. This is important, for while the general pattern of third molar 
eruption in such cases is downward and forward, the individual patterns of be- 
havior will vary considerably. This variance is due to the differences in angula- 
tion of the third molar in relation to the occlusal plane and to the maxillary 
and mandibular second molars. 

During its eruption following a second molar extraction, the third molar 
rotates or tips mesially as it descends, the amount of rotation being directly as- 
sociated with the degree of angulation. The greater the degree of angulation, the 
greater the amount of rotation, with the center of rotation being based on the 
root apex. This rotation, together with the downward and forward path of 
eruption, is a major factor in determining when the second molar extraction 
may be planned. The ideal condition ealls for the descending third molar to 
come into contact with the maxillary first molar and into occlusion with the 
mandibular second molar at the same time. This presents a problem in timing, 
for the best results are not obtained if we are to be faced with further impaction, 
open contacts, or poor interproximal areas which result from lack of attention 
to the details of eruption. 

In a Class I malocclusion, if a maxillary second molar is to be extracted, the 
third molar should have descended to the extent that the occlusal surface is 
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approximately level with the vertical midline of the second molar root and the 
mesial surface of the unerupted third molar is fairly in line horizontally with 
the distal surface of the mandibular second molar. Following extraction of the 
second molar, the third molar will then descend in a downward and forward 
are, rotating into contact and occlusion at the same time. If the third molar is at 
a point much higher than the vertical center of the second molar root, there 
is a possibility of impaction or premature contact before occlusion is attained. 
This situation is reversed when the third molar is at a lower level in relation 
to the second molar; that is, it is likely to erupt into occlusion before contact 
is established with the first molar, resulting in open contacts and poor inter- 
proximal situations. 

There are two salient factors which may cause a variation in the vertical 
placement of the maxillary third molar: 


1. Variations in the angulation of the third molar to the occlusal plane. 
2. The degree of distal tipping of the maxillary second molar. 


These variations in angulation and position of the second and third molars 
are important, and the differing actions must be emphasized if full benefit is to 
be gained by the procedure. The following case reports will illustrate the 
significance of the foregoing statements and will demonstate the essential move- 
ments of the maxillary third molar under varying conditions following second 
molar extractions. 


Fig. 1. Case 1. Following treatment of original Class II, Division 1 malocclusion, there was 
difficulty in holding occlusion. Carious second molars were extracted. Third molar angulations: 
right, +20 degrees; left, +26 degrees. 


CASE 1. Patient D. S., aged 15 (Fig. 1), originally had a Class II, Division 1 mal- 
occlusion. Maxillary second molar extractions were planned, but these teeth were not re- 
moved until the third molars were in a position of advantage. In the meantime, the Class II 
movement had been completed. Some difficulty was encountered in retaining the Class II 
reduction, and, following removal of the second molars, a slight readjustment with headcap 
treatment was necessary. 

Following this, the case remained stable; two years later, when the patient was 17 years 
of age (Fig. 2), the third molars made a normal replacement of the second molars, moving 
into occlusion and contact with the opposing and adjacent teeth at approximately the same 
time. Originally there was considerable distal tipping, or angulation, of the third molars— 
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+20 degrees on the right and +26 degrees on the left. The third molars were slightly lower 
than the vertical midpoint of the second molar roots, and horizontally they were approxi- 
mately on a line with the distal surface of the mandibular second molars. 

Just prior to coming into occlusion, the third molars had rotated to 0 degrees on the 
right and +10 degrees on the left, the angulations being based on the plane of occlusion. 
The third molars were of good size and shape and, upon eruption, made excellent replace- 
ments for the second molars, which were not only filled but also had buccal decalcifications. 


Fig. 2. Case 1. Two years following second-molar extractions, third molars are erupting. 
Third molar angulations: right, 0 degrees; left, +10 degrees. Occlusion has settled. 


It should be noted that there was a marked change in the angulation of the 
third molars in relation to the occlusal plane during their eruption. This is 
accounted for by the rotation of the third molars during eruption, the rotation 
centering around the apex of the third molar. Not all third molars have this 
amount of angulation; since the tendency is for the erupting tooth to arrive at a 
more vertical angulation, this factor must be considered in judging the expected 
amount of downward and forward eruption, in addition to the rotation. For 
this reason, angulation has an important bearing on the timing and position of 
the teeth involved if an extraction is planned. 

The next case illustrates a different angulation and shows the resulting 
change in behavior of the maxillary third molar. 


CASE 2. Patient D, R., aged 17 years (Fig. 3, A), had a mild end-to-end Class II, Di- 
vision 2 occlusion. The maxillary second molars had been filled and showed evidence of buccal 
decalcification. Originally, the third molars were too high on the roots of the second molars 
for successful use as replacements and would have contacted the first molars too soon before 
coming into occlusion. Following establishment of a Class I occlusion, the third molars had 
descended to a vertical point where their use as substitutes for the decalcified and filled 
second molars might be contemplated. 

It will be noted that the third molar position was quite vertical, the angulation of both 
right and left third molars being 0 degrees in relation to the occlusal plane. In such a case 
more attention must be given to the amount of downward and forward eruptive movement 
necessary, as there usually will be comparatively little mesial rotation during this eruption 
if the timing is such that occlusion and contact are established at the same time. This lack 
of marked rotation permits the maxillary third molar to be slightly higher on the second 
molar root than in the case of greater angulation in which the amount of rotation must also 
be taken into consideration during eruption of the third molar. 
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The maxillary second molars were extracted in this case, and three years later, when the 
patient was 20 years of age (Fig. 3, B), the third molars were found to have erupted into 
good contact and occlusion, with normal interproximal bone. The downward and forward 
eruption had been timed to allow contact and occlusion to occur at the same time; this is 
important if the best results are to be obtained. There has been no rotation of the third 
molars during the eruptive process, as both right and left third molar angulations are still 
recorded at 0 degrees to the occlusal plane. 


Fig. 3. Case 2. A, Third molar crowns in correct vertical and horizontal relation to maxillary 
and mandibular second molars. Third molar angulations: right, 0 degrees; left, 0 degrees. B, 
Three years following extraction of maxillary second molars. Third molar angulations: right, 
0 degrees; left, 0 degrees. 


CASE 3. Patient D. G., aged 16 years (Fig. 4, A), originally had a Class II, Division 1 
occlusion. There was considerable angulation of both the second and third molars, the third 
molar angulations being +20 degrees on the right and +30 degrees on the left. As the distal 
tipping of the second molar increased, the third molar, which was adjacent to the root of the 
second molar, moved forward and changed its horizontal relationship with the mandibular 
second molar. In this situation the third molar should be at a slightly lower level in relation 
to the root of the maxillary second molar prior to second molar extraction. This allows the 
third molar to assume a better relationship with the distal surface of the mandibular second 
molar and prevents premature contact with the first molar too far in advance of coming 
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into occlusion. In a case such as this, because of the marked angulation of the third molars, 
careful consideration should also be given the amount of rotation which will be obtained in 
addition to the downward and forward eruptive movement. 

One year following extraction of the second molar (Fig. 4, B) the third molars had 
rotated considerably, the angulations now being +4 degrees on the right and +12 degrees 
on the left. This follows the tenet that the greater the original angulation, the more rotation 
may be expected during the descent of the third molar. 


B. 


Fig. 4. Case 3. A, Change in vertical and horizontal relationship of molars. Third molar 
angulations: right, +20 degrees; left, +30 degrees. B, One year following second molar ex- 
traction, maxillary right third molar will contact first molar prematurely. Third molar angula- 
tions: right, +4 degrees; left, +12 degrees. 


The case just presented also demonstrates the importance of the horizontal 
relation of the maxillary third molar to the mandibular second molar prior to 
any maxillary second molar extraction. It will be noted that horizontally the 
right third molar was mesial to the distal surface of the mandibular second 
molar; as a result of the rotation plus the downward and forward path of 
eruption, premature contact with the first molar will occur. Eruption of the 
left third molar was uneventful, but the premature contact made the right 
third molar eruption difficult; this could have been prevented if the right third 
molar had been permitted to descend further and to assume a more favorable 
relation with the mandibular second molar. 
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The three cases just described demonstrate the essential variations to be 
found in the angulation of the maxillary third molars, in their relationship to 
both the maxillary and mandibular second molars, and in the behavior of the 
third molars following extraction of the second molar. 

In Class II malocclusion, in contrast to Class I, the crown of the maxillary 
third molar is horizontally advanced in relation to the mandibular second 
molar. This change in horizontal relation calls for a re-evaluation of the vertical 
position of the third molar in the event extraction of the maxillary second 
molar is contemplated at the start of or during treatment. In Class II eases in 
which the second molar is to be extracted at the time the distal movement is 
started, it has been found that the most ideal location of the third molar is 
approximately at the junction of the crown and root of the second molar. Most 
of the reduction in space is accounted for by the distal movement of the maxil- 
lary first molar; in this event, the third molar does not have to move forward 
any appreciable distance, and the downward eruptive movement is the main 
essential. Barring precocious development and eruption of the teeth, there are 
not many cases in which this early extraction of the maxillary second molar 
may be used in Class IT reductions. As Shapiro” has pointed out, this procedure 
should be used only ‘‘when the molar relationship is end-on.’’ There are many 
cases, however, in which maxillary second molar extraction will be of extreme 
benefit during the course of the Class II reduction or after it is finislzed; the 
timing of the extraction depends upon the relationship of the third molar to the 
root of the maxillary second molar and the amount of forward and downward 
movement needed to bring the third molar into function. The amount of such 
movement that is necessary will depend, to a great extent, on the relationship of 
the maxillary and mandibular first molars at the time the decision is made. 

The angulation of the maxillary third molars to the plane of occlusion and 
their relation to the tuberosity must be carefully considered at times, for they 
have a vital effect on the results obtained. The usuable angulation will range 
from 0 to +380 degrees (distal tip), the angulation being based on the occlusal 
plane and the long axis of the third molar. The greater the angle, the more 
attention must be given the tuberosity and its relation to the crown of the third 
molar. The closer the occlusal surface of the third molar approaches a 90 degree 
angle with the posterior wall of the tuberosity, the less opportunity there is for 
a favorable eruption; this is due to the fact that there is less opportunity for 
the third molar to descend and rotate freely without interference from the 
tuberosity or the buceal plate. The opposite angulation (the minus side) should 
be avoided if possible, for many of these relations will result in unsatisfactory 
interproximal areas and future periodontal pockets following eruption. 


INDICATIONS AND CONTRAINDICATIONS 


At this point some additional cases will be presented to support the use of 
maxillary third molars as replacements for the second molars where indicated. 
Some illustrative cases in which this practice is contraindicated will also be 
presented. There are practical limitations to all theories, and it is well that 
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these limitations be considered in the over-all treatment planning with respect 
to future stability and well-being. The following case reports will illustrate some 
of the points previously enumerated. 


CASE 4. Patient P. W., 15 years of age, originally had a Class II, Division 1 malocclusion, 
with the maxillary left posterior teeth in buccoversion; this patient responded to routine 
treatment with the results seen in Fig. 5, A. Difficulty was encountered in retaining the 
occlusion in the right posterior region. Oral examination showed that the maxillary second 
molars had been filled and that considerable buccal decalcification had begun. Radiographic 
examination revealed that the maxillary third molars were of good size, with indications of 
normal roots, and in good relation with the maxillary and mandibular second molars. The 


A. 


B 


Fig. 5. Case 4. A, Difficult retention on right. Second molars filled. Third molar angulations: 
right, +4 degrees; left, 0 degrees. B, Three years after extraction of second molars, contact 
and occlusion are good. Third molar angulations: right, 0 degrees; left, 0 degrees. 


occlusal surfaces indicated that some occlusal grinding might be needed. The third molar 
angulation was 0 degrees on the left and +4 degrees on the right, both within the range of 
usability. It was decided that, to aid in the problem of retention and to replace the second 
molars which showed signs of future carious involvement, the maxillary right and left second 
molars should be extracted. 


Three years following this decision (Fig. 5, B) the results were as anticipated. The 
occlusion had remained stable, the interproximal bone was in good condition, the decalcified 
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and filled second molars had been replaced, and the maxillary third molars were in good 
relation to the approximating and opposing teeth. The angulation of both right and left third 
molars was now 0 degrees. 


CASE 5. Patient P. H., aged 16 years, originally had a Class II, Division 1, Subdivision 
occlusion. This case (Fig. 6, 4) demonstrates the plausibility of the proposed treatment plan, 
particularly as regards the replacement of filled and carious teeth with sound tooth structures. 
It was anticipated at the start of treatment that the maxillary second molars might need to 
be extracted, but at that time the third molars were too high in the tuberosity and in relation 
to the second molars. No difficulty was encountered during the Class II reduction. At the 
end of treatment, radiographs revealed that the maxillary third molars were in an almost 
ideal position to replace the filled and carious second molars. The third molar angulation 


Fig. 6. Case 5. A, Maxillary second molars decayed. Third molars in good position. Third 
molar angulations: right, +12 degrees; left, +10 degrees. B, Three years after extraction of 
right second molar, the filled left second molar remains. Angulation of right third molar is 
0 degrees. 


was +12 degrees on the right and +10 degrees on the left. The third molars were vertically 
and horizontally in fair relationship to the maxillary first molars and the mandibular second 
molars. 

The patient’s father and the family dentist apparently questioned the diagnosis and 
decided that one third molar and one second molar should be extracted in the interest of ex- 
perimentation. Three years later (Fig. 6, B) there was a good replacement of the maxillary 
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right second molar with a sound third molar which had an angulation of 0 degrees. The 
maxillary left third molar was extracted instead of the second molar, and a second molar 
with large restorations and a doubtful future remains as a result. 


CASE 6. Patient M. H., 19 years of age, originally had a Class I bimaxillary maloc- 
clusion; following treatment (Fig. 7, 4), no problems were encountered in retention of the 
posterior segments. Four premolars had been extracted during the course of treatment. The 
maxillary second molars had large mesial and buccal ailoy restorations, and it was thought that 
replacement of these teeth with the maxillary third molars would improve the dental condition. 
The maxillary right third molar had a favorable angle of +10 degrees, was in good vertical 


B. 


Fig. 7. Case 6. A, Left third molar tipped into tuberosity and buccal cortical plate. Third 
molar angulations: right, +10 degrees; left, +30 degrees. B, One year later, left second molar 
extraction is contraindicated but right second molar is to be extracted. Angulation of third 
molars remains the same. 


relation to the second molar, and horizontally was well related to the distal surface of the 
mandibular second molar. Indications were that it would make a justifiable replacement of 
the second molar. 

The maxillary left third molar presented a different set of factors. It was tipped distally 
and buccally into the tuberosity at an angle of +30 degrees. It was also posterior to the distal 
surface of the mandibular second molar. All of these factors contraindicated a successful pat- 
tern of behavior for the left third molar. 

One year later (Fig. 7, B) the maxillary right third molar had descended slightly, 
while the left third molar showed no evidence of favorable movement and the angulations 
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remained the same. The angulation of the third molar, the position in the tuberosity, the 
unfavorable relation to the mandibular second molar, and the fact that no improvement in 
position had been exhibited in a year reaffirmed the contraindications established previously. 
Removal of the left third molar was advised. The maxillary right second molar will be 
removed, although, because of the slight change in vertical position, the third molar is not 
quite so favorably placed as it was one year earlier. 


CASE 7. Patient M. F. originally had a Class II, Division 1 malocclusion at the age of 
13 years. No complications were encountered during the Class II reduction, but the patient 
was somewhat indifferent to oral hygiene and dental care during treatment and subsequent 


A. 


B. 


Fig. 8. Case 7. Left third molar too far distally and right third molar too low vertically. 
Third molar angulations: right, +22 degrees; left, +27 degrees. B, Two years after ex- 
traction. Note open contacts and poor interproximal bone. Third molar angulations: right, 
-—10 degrees; left, -10 degrees. 


retention. By the time (Fig. 8, 4) the patient was 16 years of age, the dental future of the 
maxillary second molars was questionable because of deep alloy restorations and decalcification. 
This raised the question of practicality. Would the third molars satisfactorily replace the 
second molars if the latter were removed? 


The importance attached to the vertical and horizontal relationship which should exist 
between the maxillary second and third molars and the mandibular second molars is clearly 


illustrated in this case. 
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The angle of the third molars to the plane of occlusion was favorable—+22 degrees on 
the right and +27 degrees on the left. The occlusion was now Class I, rather than Class II, and 
the maxillary third molar should occupy a vertical position approximately at the midline of 
the second molar roots. Horizontally, the mesial surface of the third molar should be on the 
same plane as the distal surface of the mandibular second molar. In contrast to these con- 
ditions, the maxillary left third molar was posterior to the distal surface of the mandibular 
second molar, and the maxillary right second molar had descended to a point nearing the 
ideal for extraction of the second molar in a Class IT reduction, rather than in the Class I 
reduction which was now needed, 


The patient at this point was 16 years of age. Because of the desire to replace the ex- 
tensively filled and decalcified second molars with sound tooth structures, the maxillary 
second molars were extracted. The result (Fig. 8, B) was an unsatisfactory replacement by 


A. 


B. ‘ 


Fig. 9. Case 8. A, Third molars are involved with maxillary sinus and thus are poor risks for 
distal movement. First premolars were extracted. B, Three years later, there is no evidence of 
third molar movement. Extraction of maxillary second molars is contraindicated. 


the third molars two years following extractions. The angulation had shifted to —10 degrees, 
both right and left, during rotation into position. Both maxillary third molars came into 
occlusion with the mandibular second molars before contact was established with the maxillary 
first molars; this resulted in open contacts and a poor interproximal condition of the bony 
process. The radical change from a favorable plus angulation to an adverse negative angula- 
tion was caused by the continuing rotation of the third molars in an attempt to establish 
contact with the first molar. 
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While the precepts laid down regarding angulation, vertical and_hori- 
zontal positioning, and the need for establishing normal contact and occlusion 
may be slightly elastic in certain cases, they cannot be disregarded to the extent 
exhibited in the foregoing case with any hope of good results. Extraction of 
maxillary second molars is contraindicated in situations of this kind. 


CASE 8. Patient C. P., 17 years of age (Fig. 9, 4), had a Class II, Division 2 maloe- 
clusion with a very restricted maxillary tuberosity area. An abortive attempt at distal 
movement of the maxillary molars was very soon abandoned and the second and third molar 
areas were subjected to closer scrutiny. Strang,!5 in a discussion of compromise treatment, 
reports treating this type of case by extracting the maxillary second molars, correcting the 
Class II malocclusion, and allowing the maxillary third molars to assume the position of the 
extracted second molars. His alternative treatment was to extract the maxillary first pre- 
molars and leave the case in a Class IT relation. 


Fig. 10. Case 9. A, Mandibular first molar was lost one year earlier, when patient was 11 
years old. Class II, Division 1 malocclusion, with teeth drifting. Poor occlusion. B, Four years 
later, occlusion has been re-established and third molar will serve as good substitute. 


In the present case the maxillary tuberosity area was so restricted than when the patients 
was 17 years of age the maxillary second molars had not entirely erupted and the third 
molars were very high and had a questionable relationship with the maxillary sinus. Third 
molar angulation was +5 degrees on the right and +10 degrees on the left. The maxillary first 
premolars were accordingly extracted as a compromise treatment because of the involvement 
of the third molars with the maxillary sinus. 


Three years later (Fig. 9, B) a complete release of the maxillary second molars was 
evident, and there was a Class II occlusion. The third molars now showed a distinct involve- 
ment with the posterior portion of the maxillary sinus and evidenced no apparent shift from 
the original position. Anticipated use of maxillary third molars that have any apparent con- 
nection with the maxillary sinus is contraindicated, for if the third molar shifts at all it will 
seldom shift far enough to be of use following a second molar extraction. 


CASE 9. Patient Y. K., aged 12 years (Fig. 10, 4) had a Class II, Division 1 maloc- 
clusion, complicated by the loss of the right mandibular first molar. The majority of cases 
in which third molars may be used successfully involve the maxilla, but sometimes the inter- 
pretation of rules must be broadened in an attempt to correct serious situations. In a maloc- 
clusion of any classification the loss of mandibular molars is a crippling blow which adds lack 
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of vertical support and a shifting occlusion to an already present malocclusion. In this case 
the mandibular right first molar had been lost when the patient.was 11 years of age, and 
mesial tipping and rotation of the second molar had taken place, accompanied by the typical 
loss of contact and distal and lingual tipping of the mandibular premolars. With reduction 
of the Class II relationship, movement of the mandibular second molar into the first molar 


Fig. 11. Case 10. A, Patient K. H. at 13 years of age. Mandibular right second molar was 
extracted one year earlier. B, at 19 years of age. Mandibular right third molar has been 
functioning as a second molar for approximately three years. Maxillary second molars will 
be removed. Maxillary third molar angulations: right, +22 degrees; left, +25 degrees. C, at 
20 years of age. Maxillary right and left third molars and mandibular right third molar have 
replaced second molars. 


position, and uprighting of the third molar, a suitable and stable occlusion was obtained 
(Fig. 10, B). Four years later the mandibular third molar was in a position where it was 
serving well, even though the roots were not as large as might be desired. The occlusion was 
stable, and the full dentition was functioning. It is felt that the result was well worth the 
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extra time and effort, when viewed from the standpoint of mouth health and the later loss 
of maxillary second molars which might have occurred because of lack of occlusion and 
function if the mandibular third molars had not been utilized. 


CASE 10. Patient K. H., 13 years of age (Fig. 11, 4), had an incipient Class II maloc- 
clusion. The mandibular right second molar had been extracted for some obscure reason 
approximately one year earlier. This case also presented the problem of future lack of 
function in the second molar area, with possible future loss of the maxillary right second molar 
because of elongation and lack of occlusion. Class IL headcap treatment corrected the existing 
mild malocclusion, and approximately two years later the mandibular third molar was avail- 
able for the appliance therapy needed to move it into functional position. 

When the patient was 19 years of age, approximately three years following this cor- 
rection (Fig. 11, B), the occlusion remained stable and the mandibular third molar was 
serving well as a substitute for the lost second molar. The maxillary second molars at this 
time were filled, and there was evidence of additional decalcification. The third molars were 
in good position to replace the second molars, being well placed vertically and horizontally, 
with a favorable angulation of +22 degrees on the right and +25 degrees on the left. One 
year following extraction of the maxillary second molars (Fig. 11, C) the third molars were 
in good occlusion, with well-formed roots and good interproximal bone. Third molar angula- 


Fig. 12. Case 11. A, All second molars have been extracted because of large restorations. 
Maxillary third molar angulations: right, +2 degrees; left, —20 degrees. Mandibular third 
molar angulations: right, -35 degrees; left, -50 degrees. B, Four years later, third molars 
have replaced second molars. Maxillary third molar angulations: right, -7 degrees; left, —2 
degrees. Mandibular third-molar angulations: right, -20 degrees; left, —36 degrees. 
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tion was +2 degrees on the right and +5 degrees on the left. While the total observation 
time covered a period of several years, comparatively little time was spent in active treat- 
ment. As a result, the dentition is in good condition and the occlusion is stable. 


Extraction of mandibular second molars with the expectation of replacing 
them with the third molars is not recommended as a routine practice. The 
mandibular third molars are usually on adverse negative angles and, because of 
the occlusal and mesial distance over which they must move before coming into 
contact, they do not erupt into the most favorable occlusion and leave much to 
be desired with respect to the interproximal areas. However, there are some 
instances in which, because of carious involvement and consideration of the 
future posterior occlusion, extraction of the mandibular second molars will be 
of value. 


CASE 11. In the case of Patient N. 8., aged 17 years (Fig. 12, A), the future of the 
second molars was endangered by deep restorations and decalcification. In response to the 
dentist’s plea, the possible removal of all second molars was considered, and consent was 
given on the premise that readjustment would be possible following eruption of the third 
molars. The maxillary third molars were not in the most favorable angle, the right being +2 
degrees and the left -20 degrees. The maxillary right third molar was vertically somewhat 
low on the root of the second molar, especially in view of the small degree of angulation 
present and the slim chance of actual rotation into position. The maxillary left third molar, 
being on a minus angulation, ordinarily would not erupt favorably because of the tendency 
of these teeth to move into a vertical position as they are released from the tuberosity, thus 
reducing the amount of mesial migration ordinarily seen during eruption into occlusion. 

In this case it was well that the mesial surface of the maxillary left third molar was 
anterior to the distal surface of the mandibular second molar, thereby reducing the amount 
of forward movement necessary before the third molar could come into contact and occlusion. 

All second molars were extracted. As shown four years later, the final positioning of the 
maxillary and mandibular third molars (Fig. 12, B) was serviceable, but it would have been 
more acceptable if the opportunity had been presented, as planned, to correct the angulation of 
the mandibular third molars orthodontically. The maxillary left third molar erupted into a 
favorable position with an angle of —2 degrees. This was due to the fact that the tooth did 
not need to move forward the full distance ordinarily needed in a Class I occlusion before 
it came into contact with the first molar, and contact in all cases is of primary importance. 
It is interesting to note that a change of 18 degrees, from —20 degrees, in angulation was 
made in an attempt to establish a vertical position in contact and occlusion. 


Extractions of this kind cannot be routinely advised, but there are cases, 
especially if continuous observation is possible, in which a distinet service may 
be rendered by such a procedure. Possibly, it would have been more advan- 
tageous to make this move at an earlier date; later, however, as the third molars 
erupted further, the same procedure would have been untenable. 


CASE 12, Patient J. J., aged 17 years (Fig. 13, A), had a Class I malocclusion and a 
maxillary right supernumerary molar that needed to be removed. Both right and left third 
molars were present. Their angulations were +8 degrees on the right and —17 degrees on 
the left. 

On the right, the question of removing the third molar at the same time as the super- 
numerary tooth arose. Because of the danger of denuding the root of the maxillary second 
molar during removal of the supernumerary tooth and the third molar, it was decided that 
the second molar and the supernumerary tooth should be extracted and that the third molar 
should be allowed to erupt. The third molar was on an angle of +8 degrees, its mesial surface 
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Fig. 13. Case 12. Right second molar and supernumerary tooth removed. Maxillary left third 
molar extracted. Third molar angulations: right, +8 degrees; left, -17 degrees. B, Three 
years later. Maxillary left third molar would have served better than retained carious second 
molar. Right third molar angulation: 2 degrees, 


A. 


Fig. 14. Case 13. A, Hypoplastic and decayed maxillary first molars to be removed. B, Two 
and one-half years later, maxillary second molars have replaced first molars. Third molars 
will follow. Note open contacts, increased caries, and drifting of premolars. 
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was anterior to the distal surface of the mandibular second molar, and it was located rather 
high on the second molar root. Such forward positioning and vertical height are not ordi- 
narily favorable, since the third molar in its forward migration is likely to reach contact 
with the maxillary first molar too soon prior to coming into occlusion. At times this leaves an 
unsatisfactory interproximal area. 

Three years later (Fig. 13, B) the maxillary right molar was at an angle of +2 degrees, 
and it did contact the first molar approximately six months before settling into occlusion. 
While the change in angulation was only 6 degrees, the amount of downward and forward 
movement from this height was sufficient to permit premature contact, which resulted in a 
deficient interproximal area. However, the feeling is that this is more desirable and will give 
better service than a second molar whose root has been denuded. 

The maxillary left third molar was removed. In view of the future caries problem, 
however, it would have been better to extract the second molar and to allow the third molar 
to erupt. Although the third molar was on a —17 degree angulation, it was well anterior to the 
distal surface of the mandibular second molar and would have followed the usual tendency 
to approach a movement that was more vertical than mesial, and the third molar should have 
reached occlusion and contact satisfactorily. The result at this time, however, is that the 
second molar remains, handicapped with a large restoration and buccal decalcification. 


CASE 13. Patient B. B., aged 12 years (Fig. 14), had a problem with which we are all 
familiar. In general, however, too little attention is paid to the ultimate results in such cases 
until it is too late. The problem concerns loss of the first molars—in this particular instance 
the maxillary first molars. 

Cases of this type are pointedly described by Salzmann14; of special interest are his 
references to shifting occlusion and an increased incidence of carious lesions, particularly 
following loss of the maxillary first molars. 

In the case at hand the patient had a Class I malocclusion with almost an end-to-end 
relationship. The first molars were hypoplastic; they had been filled and now had con- 
siderable recurrent decay and an uncertain future. Second molar eruption was slightly 
delayed, and there was evidence of the presence of third molars. Since the unerupted second 
and third molars would have a tendency to move downward and forward, and the premolars 
would tend to move distally under the circumstances, it was felt that the extraction of the 
maxillary first molars would be a safe procedure at this time. Delay in extracting the first 
molars would allow the second molars to erupt to the point where occlusion would prevent 
their moving forward into proper contact and all advantage of the extraction would be lost. 

The premolars did shift distally, and the second and third molars erupted downward 
and forward to the point where contact and occlusion were established two and one-half 
years later. However, the loss of contact in the premolar area resulted in the predictable 
increase in carious activity, and loss of molar support during eruption permitted a marked 
closure of the bite. 


In the light of present-day knowledge, it is advised that when such pro- 
cedures are authorized the orthodontist assume full control and take steps to 
check such unfavorable results as overshifting of posterior segments, the ten- 
dency of the premolars to rotate and move lingually, the production of open 
contacts with resulting carious lesions, and closure of the bite. It is possible to 
provide a replacement for handicapped maxillary first molars, and with proper 
responsibility it is possible also to maintain the rest of the desirable points. 


SUMMARY 


The theme of this article has been the replacement of the second molars by 
the third molars, when and if such replacement is needed. The needs revolve 
around stabilization of the denture, release of crowded arch conditions, replace- 
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ment of teeth handicapped by carious lesions and large restorations, and removal 
of some of the load on anchorage units. Factors governing the conditions under 
which these replacements may be made were described, and it was pointed out 
that a review of the conditions should be made. 

The specific area of interest has been the maxillary tuberosity and the room 
available for eruption of the second and third molars. Lack of room in this area 
results in impaction or buceal eruption of many third molars and, at times, of 
the second molars. In Class II malocelusions, distal movement of buceal seg- 
ments is inhibited or made more difficult by this restriction, and an additional 
burden is placed on anchorage units. Both Class I and Class II maloeelusions 
may be affected, but the most frequent complications in the tuberosity are en- 
countered as a result of Class II reductions during or subsequent to treatment. 
At times release of the restriction may be obtained by extraction of the maxillary 
second molar and its replacement by the third molar if conditions are favorable; 
otherwise, the third molar may be removed. 

If removal of maxillary second molars is contemplated, the third molars to 
be used as replacements must be examined closely for size, shape, and possibility 
of good root development. Third molars with small or irregular-shaped crowns 
and small roots make poor substitutes for most second molars. 

Maxillary second molars that are decayed or have large restorations which 
limit their future usefulness are subject to replacement, provided suitable third 
molars are present. The third molar to be used must be in favorable relation to 
the tuberosity and to the maxillary and mandibular second molars, and it must 
not be involved with the posterior wall of the maxillary sinus as described by 
Salzmann.’* Normally the maxillary third molars erupt in a downward and 
posterior direction, but often the angulation is reversed and the long axis is 
downward and anterior. This calls for a different set of values if use of the 
third molar is contemplated. Emphasis has been placed on the angulation and 
position of the third molar and the effect which these angulations may have on 
the path of eruption and behavior following a second molar extraction. Con- 
sideration of these factors is important if good contact, occlusion, and inter 
proximal areas are to result. 

The maxillary third molar has proved to be a suitable substitute for the 
second molar when used as indicated. However, indications and contraindications 
must be carefully evaluated prior to any program of removing the second molar 
and making use of the third molar. For this reason, as much emphasis has been 
placed on contraindications as on indications. An attempt has also been made 
to bring to call attention to the fact that mandibular second and third molars 
may also be of some value as substitutes for lost members. 


CONCLUSIONS 


The purpose of this discussion is not to point to the maxillary tuberosity 
area as the main source of orthodontie troubles but, rather to point out some 
of the problems emanating from this area which affect treatment and treatment 
results. The procedures deseribed are usually used in patients 14 to 17 years of 
age, for in this age bracket all teeth but the third molars are ordinarily erupted. 
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While growth may still be expected in this group, it is questionable in some 
eases whether enough will be gained to obviate the need for extractions. When 
there are carious lesions in the maxillary second molars, the procedure has 
proved very satisfactory and the third molars have proved to be fitting substi- 
tutes for the extracted teeth. Retention problems in Class II nonextraction cases 
have been simplified, and the occlusion has settled in a satisfactory manner fol- 
lowing second molar extraction where such treatment was indicated. 

The conditions governing the procedure allow some leeway in certain cases. 
In general, however, the rules should be followed rather closely, for failure to do 
this may handicap, rather than help, the patient dentally in future years. The 
theory of extraction as an aid in orthodontic treatment is well established, but 
there must always be a well-founded reason for the extraction of any teeth, 
whether it be premolars or second molars. It is also well, when contemplating 
the use of a third molar, to ascertain whether one is present before proceeding 
with the extraction. 
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Uses and limitations of electromyography 


in the quantitative study of 


skeletal muscle function 


H. J. RALSTON, Ph.D. 


San Francisco, Calif. 


ELECTRICAL changes accompany normal muscular activity. These electrical 
changes may be picked up by electrodes placed on the skin or embedded in the 
muscle, amplified, and recorded photographically or mechanically. Because of 
the ease with which the electrical changes may be recorded, it is desirable to 
relate them, as far as possible, to other fundamental neuromuscular processes. 
In the present article no attempt will be made to cover the field of clinical elee- 
tromyography; nor will studies dealing with the time, duration, or phasie action 
of muscles be considered. For an excellent introduction to the whole subject of 
electromyography the reader is referred to the summary by Buchthal,’ and for 
examples of the uses of electromyography in analysis of complex phasic activities 
of muscles reference may be made to the University of California studies on 
human locomotion? and to the studies by Moyers,’ Carls66,* and Hickey and 
colleagues’ on the muscles of mastication. Attention here will be confined to 
those attempts which have been made to correlate quantitatively the electromyo- 
gram with such mechanical functions of muscle as tension and work performed. 


In the discussion that follows, it will be necessary to use the term ‘‘inte- 
grated’’ as opposed to ‘‘direct’’ electromyography. The wave form of directly 
recorded electrical potentials of muscle is ordinarily quite complex. It is in- 
accurate simply to compare peak-to-peak amplitudes, and it is difficult to make 
any other comparisons. For this reason, planimetric,®" rectified-filtered,* and 
electronically integrated® *° methods have been used in descriptions of the elee- 
trical activity of muscle. In the present article these methods of electromyog- 
raphy will be designated as ‘‘integrated.’’ 


From the Department of Physiological Sciences, College of Physicians and Surgeons, 
and the Biomechanics Laboratory, University of California Medical Center. 


Presented at the fifty-seventh annual meeting of the American Association of 
Orthodontists, Denver, Colorado, April 17, 1961. 
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PARALLELISM BETWEEN TENSION AND EMG IN A MUSCLE AT FIXED LENGTH 


Bayer and Flechtenmacher" appear to have been the first to describe clearly 
the parallelism between tension and amplitude of the electromyogram in a 
muscle voluntarily contracted at a fixed length (isometric contraction). Inman 
and co-workers® and Lippold® made similar observations. Fig. 1 shows the close 
correspondence between the integrated electromyogram and tension, under iso- 
metrie conditions, in the biceps brachii of an amputee who had undergone 
kineplasty (the muscle was freed at the distal end and attached to a dyna- 
mometer) and in the tibialis anterior of a normal subject. Fig. 2 shows that a 


A 


INTEGRATED E.M.G. 


DIRECT E.M.G, 


Direct EMG 


Fig. 1. A, Integrated electromyogram, isometric tension, and direct electromyogram with 
varying degrees of effort of biceps brachii of amputee with kineplastic tunnel. Note 
parallelism between integrated electromyogram and tension. B, Integrated electromyogram, 
isometric tension, and direct electromyogram of tibialis anterior of normal subject. Force 
measured was produced by dorsiflexion of foot with muscle length kept constant. (From 
Inman and Others: Electroencephalog. § Clin. Neurophysiol. 4: 187, 1952.) 


similar correspondence between electromyogram and tension exists in the normal 
biceps brachii under isometric conditions, regardless of the type of recording 
electrodes used. Fig. 3 shows the linear relationship between the integrated 
electromyogram and tension in the same muscle in two experiments performed 
at different times. It should be noted that, although these experiments yielded 
similar results, the two lines do not exactly coincide. It is not possible to 
reproduce precisely the results of such an experiment, once the electrodes have 
been removed from the subject and other conditions of the experiment have been 
altered. Angelone and co-workers’ noted this in their recent article dealing with 
the relationship between bite force and electrical activity of the masseter muscle. 
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Fig. 2. Effect of different types of recording electrodes on integrated electromyogram. 
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Parallelism between tension and integrated electromyogram is demonstrated equally well with 


all electrodes and various placements. 
Neurophysiol. 4: 187, 1952.) 


Integrated electromyogram (arbitrary units) 


(From Inman and Others: Electroencephalog. § Clin. 


20 40 60 80 
Tension (arbitrary units) 


100 


Fig. 3. Linear relationship between integrated electromyogram and isometric tension in 
human calf muscles; two experiments on same muscle, separated by long interval of time. 


(From Lippold: J. Physiol. 117: 492, 1952.) 
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Fig. 4 (curve B) shows the linear relationship between the integrated elec- 
tromyogram and tension in the triceps brachii in experiments in which a constant 
load was held for different periods of time. Here the proportionality between 
total electrical output and time, with constant tension, depends on a constant 
relationship between electromyogram and tension. 


These studies all show that the integrated electromyogram may be used as an 
index of tension in a muscle voluntarily contracted under isometric conditions, 
provided that the conditions of the experiment remain constant in regard both 
to the placement of the recording electrodes and to the physiologic state of the 
muscle. 
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Fig. 4. Integrated electromyogram (arbitrary units) as a function of duration of contraction 
of triceps brachii in two subjects. A, Elevation of 6 kg. weight (dynamic active work); B, 
maintenance of 6 kg. weight (static ‘‘work’’); C, replacement of 6 kg. weight (dynamic re- 
sisting work). (From Scherrer, Bourguignon, and Marty: J. Physiol., Paris 49: 376, 1957.) 


LACK OF PARALLELISM BETWEEN TENSION AND ELECTROMYOGRAM IN A MUSCLE 
ALLOWED TO CHANGE DRASTICALLY IN LENGTH 


Fig. 5 shows the integrated electromyogram and tension in the triceps brachii 
of an amputee with a kineplastic tunnel. In the top tracing the muscle is at a 
short length, and with maximum effort the integrated electromyogram is of high 
amplitude. In the lower tracing the same muscle is stretched, and with maxi- 
mum effort the integrated electromyogram is of low amplitude. It can be seen 
that no correlation exists between the amplitude of the electromyogram and the 
tension, although the subject is making a maximum effort in both eases. It is 
well known that the muscle spindles and the Golgi tendon organs play an 
important role in determining the degree of excitability of motor neurons in 
the spinal cord. Libet and co-workers’? have made a study of autogenetie 
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DIRECT E.MG. 
INTEGRATED E.M.G. 


i 
TENSION 


DIRECT E.M.G. 


ill 


INTEGRATED E.M.G. 


TENSION 


Fig. 5. Direct electromyogram, tension, and integrated electromyogram of right triceps of 
amputee with kineplastic tunnel. Above, Muscle very short; below, muscle stretched; maxi- 
mum effort in both cases. Note fall in electromyogram in stretched muscle. (From Inman and 
Others: Electroencephalog. § Clin. Neurophysiol. 4: 187, 1952.) 


ARTIFICIALLY 
STIMULATED 
MUSCLE 


NORMALLY 
ACTIVATED 
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TENS/ON 


LENSTH 


Fig. 6. Curve of developed tension in isometric length-tension diagram. Solid line represents 
muscle stimulated with maximum tetanic stimulus; broken line represents muscle normally 
stimulated in intact body. Because of lack of spindle facilitation at short lengths and Golgi 
end organ inhibition at long lengths, normal curve falls below experimental curve at the 
extremes. (From Ralston: Am. J. Phys. Med. 36: 94, 1957.) 
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inhibition in certain large muscles of the human lower extremity and have shown 
the importance of tendon afferents in modifying the electromyogram of muscles 
under stretch. There can be little doubt that the changes in the electromyogram 
shown in Fig. 5 are due to afferent effects arising from end organs within the 
muscle or tendon. Fig. 6 illustrates in a qualitative way the difference between 
the curve of developed tension in a muscle normally activated in the body and 
one maximally stimulated by external electrical means.** In the body, the motor 
neurons may not be sufficiently excitable when the muscle is at extremes of 
length to be completely accessible to stimulation from the cerebral cortex. Con- 
sequently, no clear relationship exists between electromyogram and _ tension 
when the muscle is allowed to change greatly in length. 
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Fig. 7. Relationship between integrated electromyogram and tension in human calf muscles. 
Above, Shortening at constant velocity; below, lengthening at same constant velocity. Tension 
represents weight lifted. Each point is mean of first ten observations on one subject. (From 
Bigland and Lippold: J. Physiol. 123: 214, 1954.) 


It may be that such pronounced spindle and/or tendon effects do not oceur 
in small muscles to the same degree as in large muscles. This is a field of 
study that needs much more exploration. 


RELATIONSHIP BETWEEN FORCE, VELOCITY, AND THE ELECTROMYOGRAM UNDER 
CERTAIN RESTRICTED CONDITIONS 


Fig. 7 shows the relationship between the integrated electromyogram and 
tension in human calf muscles when the muscles are shortening at constant 
velocity (upper curve) and lengthening at the same constant velocity (lower 
curve). In these experiments the range of movement allowed at the ankle was 
restricted to 6 degrees above and below the midposition of the joint. 
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In each ease, there is a linear relationship between the integrated electro- 
myogram and tension, but the slopes of the lines are quite different for the 
shortening and lengthening muscles. In other words, the integrated electro- 
myogram could not be used as in index of tension unless the precise conditions 
of the experiment were specified. 


Fig. 8 shows the relationship between the integrated electromyogram and 
the velocity of shortening (above) and lengthening (below) when the muscles 
are at the same tension. It is striking that in the case of lengthening the in- 
tegrated electromyogram is practically independent of the velocity. Here, again, 
it is clear that the relationship between electromyogram and tension depends on 
the conditions of the experiment. 


‘i. 2. 48 


Velocity (radians /sec.) 


Integrated electrical activity in arbitrary units 


Fig. 8. Relationship between integrated electromyogram and velocity of shortening (above) 
and lengthening (below) at same tension. Each point is mean of first ten observations on 
one subject. (From Bigland and Lippold: J. Physiol. 123: 214, 1954.) 


ISOMETRIC EFFORT, ISOTONIC WORK, AND THE ELECTROMYOGRAM 


Scherrer and co-workers’ argue that the various findings described thus far 
in the present article make likely a linear relationship between the quantity of 
integrable electrical activity during the active phase of a movement and the 
external mechanical work effected. Thus, Fig. 4, curve A, represents the elec- 
trical ‘‘cost’’ of lifting a load of 6 kg. through a certain distance in a given 
interval of time, and curve C refers to a restraining movement—that is, the 
muscle is acting against the motion of the load. The electrical output of a 
muscle is a function of the number of active muscle fibers and the rate of firing 
of each fiber. Consequently, these authors state, the curves of Fig. 4 may be used 
to compare the extent of muscular ‘‘work’’ in static and dynamic effort. 
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The straight lines of Fig. 4 speak for themselves. However, great caution 
must be exercised. in quantitatively relating electrical activity to metabolic 
energy expenditure. The action potential associated with a single muscle twitch 
is not materially affected by a change in the length of the muscle, while the 
amount of heat produced is. There is no simple relationship, therefore, between 
electrical output and metabolic expenditure. 

The lower curves of Figs. 4, 7, and 8 agree in showing an electromyogram 
of lower amplitude in a muscle during lengthening than during shortening. 
Oxygen consumption is known to behave in similar fashion. These observa- 
tions suggest that fewer muscle fibers and/or a lower rate of firing need be used 
during lengthening than during shortening to achieve the same force of con- 
traction. 


MUSCLE POWER AND THE ELECTROMYOGRAM 


The term ‘‘power’’ is used loosely in many articles dealing with muscle 
physiology. It is used here in its strict sense: the rate of doing work, or the 
rate of expenditure of energy. 

It was shown by Inman and co-workers® that, in large muscles working over 
great changes in length, no simple relationship exists between electromyogram 
and tension. However, the curves of Figs. 7 and 8, dealing with restricted 
excursions of muscle, may be interpreted as showing a linear relationship be- 
tween power and tension and between power and velocity, provided the con- 
ditions of the experiment are specified exactly. This follows from the definition, 
power = force x velocity. 

It must be noted that findings in such experiments refer to the work done on 
the load and not to the energy expenditure of the muscle. The latter could 
be determined only if the efficiency of the muscle were known, and this in- 
formation is not ordinarily obtainable. 


FATIGUE AND THE ELECTROMYOGRAM 


Lippold and co-workers" give an illuminating review of the effects of fatigue 
on the electromyogram. Edwards and Lippold’® have shown that the relation- 
ship between the electromyogram and isometric tension changes during fatigue. 
Although it remains linear, the slope of the line increases, which suggests that 
more muscle fibers are being brought into play. Scherrer and Bourguignon"® 
state that the total electrical activity per second during an initial maximum 
isometric contraction may be considerably less than in the same muscle after a 
period of hard work. As a matter of fact, the electromyogram and the isometrie 
tension change in opposite directions. The most likely explanation for this is 
synchronization of motor-unit activity, which results in higher electromyogram 
amplitude. Such synchronization is known to occur during fatiguing work. 


In view of these findings, investigators seeking quantitative relationships 
between the electromyogram and muscle performance must avoid the possibility 
of fatigue complicating the results. 
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DISCUSSION 


An attempt has been made to describe the present status of electromyog- 
raphy with regard to evaluation of the mechanical performance of muscle. It is 
evident that the integrated electromyogram can be related to isometric tension 
in a quantitative way but that certain precautions must be taken to avoid compli- 
eating factors. Changing the conditions of the experiment, as by removing and 
replacing the recording electrodes, may entirely invalidate the results, as may 
the occurrence of fatigue. 


There are even more complicating factors to consider in electromyographie 
studies of dynamic performance. Under highly restricted conditions of ex- 
cursion, load, and speed of muscle contraction, quantitative relationships with 
the electromyogram may be shown. Such conditions are almost unobtainable in 
ordinary clinical practice. They would be particularly difficult to obtain in 
studies on the muscles of mastication and other muscles important in dentistry. 
Nearly all the studies dealing with quantitative aspects of electromyography 
have been done on large muscles of the extremities, which are readily accessible 
and relatively easy to work on. 


Therefore, I take a rather pessimistic view of the potentialities of quanti- 
tative electromyographie studies in the field of dental research. 


SUMMARY 


Studies of the electrical activity of human skeletal muscle provide much 
valuable information with respect to the time, duration, and phasic relationships 
of muscle contraction, as well as for the diagnosis and prognosis of neuro- 
muscular disease. However, the measurement of such mechanical functions as 
foree, speed, and work from electromyographie data is possible only under cer- 
tain restricted conditions. 


In such studies, the ‘‘integrated’’ electromyogram has been found to be 
useful. 


In view of many difficulties of both technique and interpretation in relating 
the electromyogram to mechanical function, it is considered that such quanti- 
tative studies will not prove to be of extensive applicability in the case of 
muscles of importance in dentistry. 
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Prognathism questions in the 


surgical-orthodontic team 


MARSH ROBINSON, D.D.S., M.D., F.A.C.S.,* and 
HARRY L. DOUGHERTY, D.D.S., M.A.** 
Los Angeles, Calif. 


RECAUSE of recent advances in surgical technique,‘ more patients are now 
being considered for surgical correction of prognathic mandibles. Ten years 
ago such operations were considered only for patients wth grossly deformed 
jaws, whereas today many minor deformities are receiving the attention of the 
surgical-orthodontie team. 


In spite of the fact that the orthodontic problems involved are usually less 
difficult than those he works with every day, the orthodontist is usually at a loss 
as to how to proceed with his first ‘‘teamwork ecase.’’ By answering the fol- 
lowing questions, we will try to show how the surgical-orthodontic team can 
function in the best interest of the patient. 


WHEN SHOULD THE PATIENT BE REFERRED? 


It is a rare case that can be corrected by surgical intervention alone. The 
orthodontist should never refer a patient out of his office but should eall in a 
surgical consultant. Surgical consultation should be requested when the growth 
pattern shows a mandibular prognathism that cannot be functionally and es- 
thetically corrected by orthodontie treatment alone. Before consultation a 
complete orthodontic evaluation, which includes models, photographs, and 
cephalometric films, should be made. The surgeon needs recent study models. 
It is a good idea to request surgical consultation for the young patient, even 
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though he may not need surgical correction. The parents and the patient are 
always pleased when the growth pattern is such that only orthodontic treatment 
is required. The parents are unhappy if, after several years, they are told that 
surgical treatment is indicated. If the situation is presented in lay terms, the 
parents can understand that mandibular growth is not predictable. If the 
surgical-orthodontic team is functioning during this watchful, waiting stage, 
many problems which complicate the successful outcome of surgical and ortho- 
dontice treatment can be circumvented. The extraction of mandibular premolars 
should be avoided if the patient needs later surgical correction, because such 
extraction creates a postsurgical discrepancy in dental arch sizes. Unnecessary 
expansion of the maxillary arch and root resorption of the maxillary anterior 
teeth as a result of heroic orthodontic treatment can also be avoided by early 
evaluation by the team. 


WHEN SHOULD THE PATIENT HAVE SURGICAL TREATMENT? 


There is no ideal age for surgical correction. Successful operations have 
been performed on patients from 10 to 60 years of age. The surgical-orthodontie 
team should not base its schedule on the rare person whose jaw grows to age 24. 
In girls, the mandible usually ceases to grow two years past initial menstruation; 
at the age of 16 or 17 boys have most of their mandibular growth. Repeated 
cephalometric records are of value in determining the answer to this question. 
Occasionally younger patients, because of poor social adjustment or severe mal- 
function, should receive surgical correction. In these cases the parents must 
understand that a second operation at a later time may be necessary. In the 
cases of younger patients in whom extreme prognathism has been corrected, both 
parents and patients have been more than willing to accept this possibility. 


WHEN SHOULD THE PATIENT HAVE ORTHODONTIC TREATMENT? 


Generally it is better for the surgeon to complete his work before orthodontic 
treatment is started. The postsurgical mandibular position is not accurate 
within 1 mm., and it is possible that presurgical tooth movement will have to be 
reversed to correct this inaccuracy. It is better if the patient’s teeth are not 
mobile during fixation, and the surgeon can work more efficiently with no fear 
of displacing the orthodontic appliance. The problem of intermaxillary fixation 
in the postsurgical healing period should not be considered by the orthodontist, 
for the surgeon ean place arch bars in approximately one half hour. In some 
patients only one arch needs to be banded. The space taken by these bands 
must be carefully considered in the postoperative position. This is a complex 
and complicated factor. Preoperative orthodontic treatment should be ac- 
complished when the study models indicate that cross-bite will result after 
surgery. This can be determined by placing the study models in the post- 
operative position. In these cases a ‘‘cut-off’’ should be made and the teeth 
waxed in the expanded or contracted position to occlude with the opposing jaw 
in the postoperative position. The ‘‘cut-off’’ wax model is the guide to pre- 
surgical orthodontic treatment. The orthodontist takes no heed of the relation- 
ship between maxilla and mandible. He regulates the teeth to the ‘‘wax-up’’ 
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position, so that at the time of surgical intervention the mandible can be placed 
in the desired position. The lower anterior teeth in many patients with man- 
dibular prognathism are in linguoversion, and in some the upper anterior teeth 
are in labioversion. The patient appears progressively more prognathie as the 
teeth are uprighted over the base bone. If this is necessary, the patient and 
parents must definitely understand that as the preoperative orthodontic treat- 
ment progresses the patient’s appearance and occlusion will become worse. If 
the orthodontic appliance is to be used by the surgeon for intermaxillary fixation, 
all anterior teeth must be banded. The heaviest possible passive arch wire 
should be placed at least one month before operation without adjustments. 
There can be no tooth movement after the surgeon takes impressions for the 
acrylic intraoral splint. 


WHAT SHOULD BE THE MANDIBULAR POSTOPERATIVE POSITION? 


For the surgeon, a correction of 20 mm. is no more difficult than a correction 
of 4mm. It is the tendency of the orthodontist to scheme and to ‘‘lean over 
backward’’ to make the surgeon’s job easy. Occasionally it may be that over- 
correcting into a Class II relationship can make the orthodontic postoperative 
problem easier. There have been eases of Class III double protrusion in which 
the mandible should be placed in a Class II relationship, followed by extraction 
of maxillary premolars. The orthodontist should insist on the surgically feasible 
position which will make his work as easy as possible. 


SUMMARY 


Answers have been given to the four questions coneerning treatment of 
mandibular prognathism by the surgical-orthodontie team: 
1. When should the patient be referred for surgical consultation? 
. When should the patient have surgical treatment? 
. When should the patient have orthodontic treatment? 
. What should be the postoperative position of the mandible? 
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Specialties in the American 


Dental Association 


JOHN R. ABEL, D.D.S.,* 
Los Angeles, Calif. 


I THOUGHT it might be worth while today to tell you something of current 
developments concerning specialty practice in the dental profession. As you 
know, the American Dental Association, spearheaded by its Council on Dental 
Education, has give this matter a great deal of study. The way in which the 
profession meets the issue will most certainly have significant bearing on its 
ability to serve the public in the years ahead. 

Before I discuss the present status of the problem, however, let me place 
the matter in context by reviewing what has already taken place. 

As of late 1951, the American Dental Association recognized seven specialty 
groups and had approved the requirements of their examining boards. The 
seven groups, of course, were oral surgery, orthodontics, pedodonties, perio- 
dontics, prosthodonties, oral pathology, and dental public health. Since 1951, 
no other specialty groups have been recognized, although several have applied 
for specialty recognition. 

It was three years later, in 1954, that the Council on Dental Education first 
announced a moratorium on the consideration of applications from other groups 
seeking specialty recognition. The moratorium was imposed to allow time for 
further study and appraisal of the entire problem of dental specialties and 
specialty boards. There was good reason for further study, since by this time 
six additional groups had applied for recognition. Approval of all six appli- 
cations would have given the profession a total of thirteen specialties. Ob- 
viously, dentistry need to take a careful look at the situation. 

The moratorium was continued throughout 1955 and 1956, although on 
numerous occasions the Council reminded the profession that it in no way sought 
to discourage advanced study in any area of dentistry. 


Read before a joint meeting of the Southern California Society of Dentistry for 
Children and the Southern Component of the Pacific Coast Society of Orthodontists, 
Los Angeles, California, April 24, 1961. 


*President-Elect of the American Dental Association. 
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During this time, the Council asked the seven existing specialty boards to 
develop lists of the specific clinical skills which they expected their diplomates 
to possess in order to utilize the knowledge received in the advanced curriculum. 
With the same end in view—to clarify the additional areas, if any, that were 
susceptible to specialization—definitions of the terms ‘‘graduate’’ and ‘‘post- 
graduate’’ as applied to training programs were established. 

In its report to the 1956 House of Delegates, the Council submitted the 
following statement which clearly reveals the trend of thought up to that time: 


The Council believes that the division of the practice of dentistry into specialties 
depends upon a logical separation of dental services into categories characterized by funda- 
mentally different objectives and distinct biological and physical approaches to diagnosis and 
treatment, involving knowledge and skills beyond those which can normally be expected for 


the general practice of dentistry—rather than a fragmentation of dentistry based upon 
technics or procedures. 


The Council went on to announce that all specialty boards should begin 
giving consideration to accepting only formal education as an entrance criterion 
and suggested that preceptorship training should then be accepted only in un- 
usual or exceptional eases. 

Since it was felt that the general philosophy embodied in the statement 
which I have just quoted was satisfactory for use by the Council in approval 
of requirements for examining boards in the dental specialties, the moratorium 
was lifted in 1957. 

At the same time, the Council encouraged the establishment of study groups, 
societies, and academies for the extension of knowledge and experience in areas 
of dental practice not yet recognized as specialties by the Association. It also 
encouraged dental schools, whenever feasible, to provide opportunities for 
advance study in all areas of dental practice. 

The importance of encouraging such practices is reflected in a resolution 
adopted by the House of Delegates in 1957, which stated that formal recognition 
of a dental specialty was in part dependent upon demonstration of the ‘‘ fact 
that there are a substantial number of acceptable educational institutions which 
offer graduate and postgraduate courses of at least one year of study which are 
directly related to this area.’’ A survey by the Council indicated that there 
were 207 graduate programs in thirty areas of the dental curriculum. During 
the same period, 100 postgraduate programs were offered in seventeen areas 
of the dental curriculum. As expected, however, there was considerable vari- 
ation in course offerings from area to area. 

The 1958 House of Delegates, like its predecessors, was called upon to deal 
with ramifications of the issue. In this ease the Board of Trustees stated, in 
a report to the House, that ‘‘the current problem of the recognition of one 
specialty group and its integration under an existing board (the reference is 
to the American Board of Prosthodontics) was merely the forerunner of many 
similar problems to follow. ...’’ The Board went on to express concern that 
the existing pattern of specialty boards already approved by the Council and 
the Association might not permit ready solution of specialty problems which 
would inevitably arise. 
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Consequently, the Board took three actions: 


First, it requested the 1958 House to reimpose the moratorium until the 
1959 annual session, which the House agreed to do. 

Second, the Board directed the Council to present to the Board, at its 
March, 1959, meeting, a restatement of the requirements for the approval of 
specialty boards in dentistry, a restatement of the present grouping of special- 
ties and of potential specialty groups, and a proposal to broaden the base of the 
specialty boards in their election procedure. 

Third, the Board directed the Council to make a complete survey of the 
approved specialty boards, particularly with regard to the government and ad- 
ministration of the boards’ prerequisites for examination, and requirements for 
certification of diplomates. 

Throughout this period, the Council was increasingly aware of the lack of 
any definitive, long-range program for the development of specialties in 
dentistry. Specialty growth had come about by unplanned evolution rather 
than systematic development. 

In its continuing effort to develop such a long-range program, the Council, 
in its 1959 report, presented a series of issues which required detailed clarifi- 
cation before consistent programs could be established. These issues, were stated 
as follows: 


1. Definition of the basic coneepts which would dictate and govern 
the establishment of specialties. 

2. Recognition of specialists and specialties by the action of state 
legislatures. 

3. Recognition of the ADA’s responsibility for definition of dental 
specialties and specialists through bylaw provision. 

4. Provisions in the Principles of Ethics which would define respon- 
sibilities of the dental specialist. 

5. Definition of present and future relations between the Association 
and existing or potential specialty groups. 

6. Criteria for the Association’s recognition of national certifying 
boards. 

7. Definition of the areas of dental practice under which the Coun- 
cil could conduct programs for recognition of national certifying boards. 


Part of the House’s total response to this list was to amend the bylaws so as 
to empower the Council to study and make recommendations concerning recog- 
nition of special areas of dental practice, approval or disapproval of national 
certifying boards, educational and administrative standards of the certifying 
boards, and Association action in maintaining effective liaison with the certi- 
fying boards and related special groups. 

The 1959 House of Delegates took two further actions. They extended the 
moratorium until the 1960 annual session, and they approved a Council-drawn 
Statement of Policy in Special Areas of Dental Practice, Certifying Boards, 
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Diplomates, and Specialists in Dentistry. This statement reiterated the desir- 
ability of eliminating the preceptorship type of training and set Jan. 1, 1967, 
as the terminal date for acceptance of such training under the program of the 
American Association of Orthodontists. 

Two conferences held during 1960 brought together various interested 
groups and thus helped clarify the issues to an even greater degree. 

As a result of these conferences, additional consultations, and independent 
work, the Council brought three resolutions to Los Angeles last October for 
consideration by the House of Delegates. 

One resolution provided that after Jan. 1, 1965, ‘‘all members who an- 
nounce themselves to the public as specialists or as limiting their practice in 
one of the areas approved by the American Dental Association be required to 
hold a certificate from a national certifying board approved by the Association 
or a state license permitting announcement in one of the areas approved’’ by 
the Association. The 1960 House postponed action on this resolution until the 
1961 session in Philadelphia. The primary objection seemed to be that the 
resolution, as drawn, would prohibit announcement of specialization by a po- 
tential board diplomate in the interval between conclusion of formal graduate- 
level education and board certification. Sinee that time, the Council has been 
in the process of developing alternate plans for establishing definite require- 
ments for announcement of specialization that would overcome these objections. 

Under the terms of one alternate plan currently being given serious consider- 
ation by the Council, a dentist who wished to specialize would be required to 
undertake an additional period of advanced edueation after receiving his dental 
degree. The number of years of such advanced study would be stipulated for 
each area of specialization. At the conclusion of this advanced education, he 
could announce himself as a specialist, provided, of course, that he limited his 
practice to the recognized area. However, if he should wish to do so, he could 
then go further to meet the requirements of the certifying board in his area, 
pass its examination, and become a diplomate. Having become a diplomate, 
he could naturally continue as a specialist as long as he fulfilled all necessary 
requirements, such as limitation of practice. The unique aspect of this proposal 
is the provision for a minimum educational requirement before specialty an- 
nouncement is permitted. This is in keeping with the belief that anyone who 
calls himself a specialist should satisfy certain minimum standards of education 
and experience beyond what is provided by the undergraduate dental currie- 
ulum. 


The 1960 House of Delegates also lifted the moratorium on the number of 
specialties. 

This has been, I must admit, a hasty and generalized review of the develop- 
ments in this field. It reminds me of a professor of history I onee heard about. 
Students going into his class were warned of the extreme speed with which he 
covered lengthy and complicated periods of history. The truth of the warning 
was shown one day when one of the students dropped his pencil. He bent down 
and picked it up and, leaning over to a classmate, asked if he had missed any- 
thing. ‘‘The Civil War,’’ was the answer he received. 
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I hope, however, that from this welter of facts, a few constant principles 
have stood out, principles which must be adhered to. 

The first of them is that whatever decisions are taken in this area must 
be made with the public good as the primary consideration. The dental pro- 
fession, like all professions, exisits to render an essential service to the public. 
To the degree that we serve the public fully and efficiently, we are meeting 
our responsibilities. The wishes of the profession itself, or of any segment 
thereof, must invariably take second place. 

Second, there is no intention upon the part of the American Dental As- 
sociation or its Council on Dental Education to choose some particular number— 
be it 7 or 17 or 77—and say that is how many specialties will be allowed. In 
its 1958 report, the Council stated its philosophy this way: 


The dental profession should not be over-segmented, but this philosophy does not arbi- 
trarily place a specific limit on the number of dental specialty areas. Every effort will be 
made to give recognition to those areas of dental practice which meet realistic definition and 
requirements. . . . The scope of any specialty should be sufficiently broad to include the 
various elements of special competence which are encompassed by that specialty area. 


The Council re-enunciated this belief in 1960 when it submitted to the 
House the following resolution : 


Resolved, that the number of areas of dental practice be limited to the minimum number 
which will assure the public of the competence of the dentist who holds himself out to the 
public as a specialist and who performs services of an unusual or difficult nature which re- 
quire intensive study and extended clinical and laboratory experience beyond the accepted 
undergraduate training of the dentist. 


The House approved the resolution, and I think that all of us can do so 
as well. 

It is probably fair to say that there is going to be no sudden or final solution 
to this question of specialization. As what I have said indicates, this is a 
complicated area; dentistry must proceed cautiously and prudently. If, how- 
ever, all of us keep continually before us our essential goal—to serve and protect 
the public and to strengthen and further the profession—I have no doubt that a 
satisfactory solution will eventually be reached. Perhaps we are closer to it at 
this moment than we realize. 


10231 Santa Monica Blvd. 


| 
| 
| 
| | 
® 
> 


AMERICAN ASSOCIATION OF ORTHODONTISTS 


President's Banquet 


XENOS, the Greek word for stranger, is also the word for friend. Westerners 
and travelers from afar, basking in the atmosphere of friendship and majestic 
scenery, paid tribute to a vital and effective force in the specialty of orthodonties 
when Dr. and Mrs. William Roy Humphrey were honored by members of Dr. 
Humphrey’s profession at the annual dinner-dance held in the grand ballroom 
of the Denver Hilton. 

Dr. Humphrey, as guest of honor, replied to the toast to guests and to 
Dr. George Anderson’s presentation of the past-president’s key in the enthusiastic 
manner that pervaded the entire fifty-seventh annual meeting of the A. A. O. 
L. J. Williams. 


Golden Anniversary Luncheon 


THE ninth Golden Anniversary Luncheon was held in the Junior Ballroom of 
the Denver Hilton Hotel on April 17, 1961. The following members of the 
yolden Anniversary Group attended the luncheon: 


Charles R. Baker John R. MeCoy 
Hugh T. Berkey Oren A. Oliver 
Max E. Ernst H. C. Pollock 
William E. Flesher William E. Stoft 
i Henry F. Hoffman R. H. W. Strang 


Andrew F. Jackson W. Frank Wilson 


The Golden Anniversary Group now consists of fifty-three members, of whom 
thirty-one are still in the active practice of orthodontics. Three new members, 
who began their practices in 1911, were added to the group this year: 


Albert C. Holzman, Boston, Massachusetts 
Joseph E. Johnson, Louisville, Kentucky 
John Rush McCoy, Los Angeles, California 


Drs. Holzman and Johnson were unable to be present at the luncheon, but Dr. 
McCoy was there and received his fifty-year lapel button in person. 
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Vice-President Cecil G. Muller presided over this year’s luncheon. During 
his opening remarks, he introduced Ernest N. Bach, who proposed and helped 
to organize the Golden Anniversary Group in 1953. Charles R. Baker, chairman 
of the Golden Anniversary Committee, spoke for the entire group when he 
thanked the officers and members of the American Association of Orthodontists 
for the gracious spirit in which they have recognized and honored these pioneers 
in orthodonties. 

This year’s Golden Anniversary Luncheon was in special honor of a highly 
respected member, Henry F. Hoffman, who graduated in 1898, practiced ortho- 
donties in the Colorado cities of Denver and Boulder, and retired only a short 
time ago. Dr. Hoffman, a close friend and contemporary of the late Albert H. 
Ketcham, was active throughout his career in dental and orthodontic affairs 
and held many important offices in the professional societies to which he belonged. 


Dr. and Mrs. Henry F. Hoffman, who were honored at the ninth annual Golden Anniversary 
Luncheon in Denver, Colorado, April 17, 1961. 


He was chairman of the committee that produced the splendid book entitled 
A History of Dentistry in Colorado, 1859-1959.* Lantern slides showing the 
summer cottages of Drs. Hoffman and Ketcham, as well as slides of some of our 
members before and after the 1929 session in Estes Park, were presented. 

Dr. Baker introduced a Northwestern University Dental School classmate, 
Charles F. Brown, who practiced in Denver until his recent retirement. Dr. 
Brown was described as a valuable member of his local and state dental societies. 


*Douglas, William A.: A History of Dentistry in Colorado, 1859-1959, published in 1959 by 
the Johnson Publishing Company, Boulder, Colorado. 
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Dr. Baker then announced that two members had died since the last meeting 
—Bernhard W. Weinberger on May 9, 1960, and Charles R. Jackson on Nov. 11, 
1960. Heads were bowed in a moment of silent, respectful memory. 

At this point, Dr. Muller again took the floor to introduce the guest speaker, 
Stanley M. Garn, of the Fels Research Institute in Antioch, Ohio. Dr. Garn’s 
address on ‘‘Researeh and Malocclusion’’ will be published later. 

It was announced that Oliver W. White was unable to attend the luncheon 
beeause of the critical illness of Mrs. White. 


Golden Anniversary Group, American Association of Orthodontists, Denver, Colorado, April 
17, 1961. Top row: O. A. Oliver, M. E. Ernst, W. E. Flesher, W. F. Wilson, W. E. Stoft, 
H. T. Berkey, C. R. Baker. Bottom row: J. R. McCoy, A. F. Jackson, H. F. Hoffman, H. C. 
Pollock, R. H. W. Strang. 


Cordial notes of friendship from Jacob A. Gorman of New Orleans and 
Walter H. Ellis, who was vacationing in Florida, were read. The following 
messages from other absent members were also read: 

KE. Sheldon Friel of Dublin, Ireland, wrote: 


It was one of my greatest pleasures to attend the luncheon last year and to meet old 
friends and the people who had done so much for orthodontics. Though I cannot be there 
in the flesh, I shall certainly be there in spirit and I send you all my best wishes. 


William T. Chapman wrote from Athens, Greece: 


We are on the Swedish-American ship Gripsholm, taking a Greek Islands—Mediter- 
ranean—Black Sea cruise. Will land in New York on April 29. My very best wishes to you 
and all of the fifty-year group. 
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A nice telegram was received from Joseph D. Eby: 


In commemoration of the rush to the Rockies Centennial, it is most befitting that the 
Golden Anniversary Luncheon should be celebrated in Denver today. Lest we forget the 
fundamental contributions of Albert H. Ketcham, Henry F. Hoffman, Frederick McKay, 
and others who have placed this great commonwealth within the highest echelons of the 
genuine progress of orthodontics in America, my thoughts and spirits will mingle among 
these rugged pioneers who, with their hallowed predecessors, so soundly laid the foundations 
as their heritage and upon which the future in both science and service may eventually 
plateau. With best wishes to everybody, especially Henry F. Hoffman. 


Finally, this wonderful letter from one of our members who, though unable 
to attend our meetings, is genuinely young in heart and spirit and whose mes- 
sages are encouraging and inspiring to all of us: 

My dear old Pals: 


I am confident that [ have thought more about you and your well-being during the last 
fiscal year than in any other similar period. The cause doubtless is that you and I stand in 
need of a little more attention today than in other days. There is no better tonic for an 
Old-Timer than the consciousness that he is rich in the fellowship of friends. 

The above high-sounding words do not exemplify the type of thinking which has been 
aimed at you. It has been, and is, of a practical nature. It might be that you are charged 
with ‘‘oldster delinquency.’’ From all quarters come reports of ‘‘juvenile delinquency,’’ 
and we have come to think that such wrong-doing consists solely of destruction of property, 
such as breaking out the window panes at the schoolhouse and scattering ashes on the prin- 
cipal’s desk. No such indictment stands against us, but let’s see if we are without guilt. 
Delinquency means ‘‘ failing in duty or offending by neglect.’’ Are we guilty of an offense 
against ourselves by failing to provide employment, both physical and mental, in our re- 
tired days? 

Get yourself a hobby. Many hobbies today await our choosing, and each, in its own 
way, fills the idle hours with wholesome profit, entertainment, and enjoyment. A dentist makes 
a living with the use of tools (instruments), and it is only natural that when he quits Main 
Street he will still feel the urge to continue to use some of them. What he needs is a shop, 
a retreat, a place he can call his own where he can make a noise, gather together his tools 
and gadgets, and find entertainment of his own creation. The ‘‘do-it-yourself’’ movement 
is rapidly coming to the fore, and the amateur will find ready assistance on all sides to 
help him with his project. A ‘‘do-it-yourself’’ library, consisting of twelve volumes, is 
just now off the press. These books are written for the amateur and are replete with 
descriptions of tools and materials for his use. You may charge that I am trying to make 
cabinetmakers out of you boys. Not so. That is my hobby, and it keeps me from spending 
a dull moment. The choice of a hobby for you is an individual problem. What I am urging 
you to do is to choose one now, if you have not already done so; get into it wholeheartedly 
and make it part of your life. It will surely bring you comfort and happiness. 

Being able to surrender the office keys which you have carried so long and so honorably 
and to go home and occupy your favorite chair which has afforded you rest and comfort 
after many a toilsome day, with no thought of the obligation to meet that 8:30 appointment 
tomorrow, seems a glorious achievement and experience. And so it is. But the change is 
too great and the transition too incompatible with a career just ended. The latent energies 
still within us cry out for recognition and employment. Will we heed the call and thereby 
become the beneficiaries of an inheritance which is rightly ours? 

I hope that you will permit me to terminate this preachment with the following words, 
said in sincerity: 

Friends such as you don’t grow older—just dearer. 

Most cordially yours, 
Ernest W. (Pat) Patton. 
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Meeting of the American Board of 


Orthodontics 


THe American Board of Orthodontics held its annual six-day meeting April 
10 through April 15, 1961, for the purpose of conducting routine business and 
examining candidates for certification. 

The unanimous choice for the new director to be appointed to the Board was 
Richard M. Railsback of Piedmont, California. Dr. Railsback replaces Wendell 


The American Board of Orthodontics. Top row: Frank P. Bowyer, Nathan G. Gaston, 
Paul V. Reid, Alton W. Moore. Bottom row: B. F. Dewel, Wendell L. Wylie, J. A. Salzmann. 
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L. Wylie, whose seven-year term of office expired at the time of the Denver 
meeting and who served as president of the Board during his final year of service 
and as secretary the year before. 


In the final session the Board adopted by acclamation the following tribute 
to Dr. Wylie: 


As your term on the American Board of Orthodontics draws to a close, we your fellow 
directors take this opportunity to tell you that we consider the years that we served on 
the Board with you a truly rewarding experience. When we think of your many outstanding 
contributions to the Board we are primarily impressed with the total objectivity which you 
showed in examining and grading applicants for certification. This quality, so important 
to your own outstanding research and educational activities, has left a lasting impression and 
has added greatly to the continuing effectiveness of the Board. 

The American Board of Orthodontics has been extremely fortunate to have had you 
serve as its secretary. Through your constant devotion to its affairs and the many significant 
improvements which you introduced in the examination and grading of applicants, the quality 
of the examinations has reached a new and higher level. Your services have enhanced the 
high esteem which we feel the Board enjoys in orthodontics and in dentistry as a whole. 

We wish you success in all your future undertakings. We are confident that you will 
adhere to the dictum ‘‘Once a Director, always a Director’’ and that the Board will con- 
tinue to benefit from your wise counsel in the years to come. 


Certification was granted to twenty-eight candidates as follows: 


Theodore Adler Arnold M. Geiger Louis 8. Miller 
Lawrence G. Alexander David J. Gross Howard T. Oliver 
Hubert J. Bell, Jr. Francis M. Hapak Donald E. Priewe 
Wayne A. Bolton Ernest Herman Alfred Rechter 
Melvin R. Briskin Herbert Hoffman John H. Rogers 
John J. Byrne Joseph R. Jarabak Joseph J. Schachter 
Hugh Carpol George S. Kendrick Felix A. Seiden 
Lloyd L. Cottingham Seymour Levin Lyman E. Wagers 
Robert D. DeButts Sydney L. Meek George H. Wern 


Robert S. Freeman 
Personnel of the American Board of Orthodonties for 1961-1962: 


J. A, Salzmann, President Frank P. Bowyer 

654 Madison Ave. 608 Medical Arts Bldg., 
New York, New York Knoxville, Tennessee 
B. F. Dewel, Vice-President Nathan G. Gaston 

708 Chureh St. 701 Walnut St. 
Evanston, Illinois Monroe, Louisiana 
Alton W. Moore, Secretary Richard M. Railsback 
University of Washington 1333 Grand Ave. 
School of Dentistry Piedmont, California 


Seattle, Washington 


Paul V. Reid, Treasurer 
1501 Medical Arts Bldg. 
Philadelphia, Pennsylvania 
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President's Page 


Our Association has grown over the years to become the official representative 
of the specialty of orthodontics in the American Dental Association. This rapid 
growth and the resulting responsibilities which it produces presents a challenge 
to every member of the American Association of Orthodontists. 

In the early days of its existence the original function of the A. A. O. (at 
that time called the American Society of Orthodontists) was to make available 
scientific sessions for the exchange and promotion of orthodontic knowledge. 
This function is still the Association’s most important obligation to its member- 
ship, but there are now many complexities of an ethical, social, political, pro- 
fessional, governmental, legal, and economic nature which must be dealt with by 
your officers and directors. In an effort better to acquaint our membership with 
the nature of the problems facing us, to inform the members of measures being 
considered by your directors, and to meet the demands of an ever-changing 
social and economic pattern of our community life, this page in our JOURNAL 
has been made available to your President. It will serve as a vehicle for your 
President to keep you informed of Association activities of immediate interest 
to you. 

As in the past, your officers and directors are engaged in an active program 
to guide the growth of the American Association of Orthodontists. They give 
generously of their time and energy to this effort. In the ‘‘News and Notes’’ 
section of this issue of the JOURNAL you will find a complete list of officers, di- 
rectors, and committeemen. This list is being made available to you in order that 
you may correspond with any of the committees regarding questions or sugges- 
tions that you may have concerning their particular activities. These commit- 
tees study and recommend action to the Board of Directors. The directors con- 
sider and act in your behalf. It is your privilege—and, I would like to add, 
your duty—to assist your elected and appointed representatives by informing 
them of your opinions. 

Of greatest importance to the continued existence of orthodonties as a self- 
governing specialty of a respected profession is the matter of our individual 
dealings with our patients. Since the first days of our existence we have been 
provided with a written guide to help us in our relationships with our patients. 
We term this code our ‘‘ Principles of Ethies.’’ Close adherence to these ‘‘ Prin- 
ciples’’ by every member of the healing professions, including every member 
of the American Association of Orthodontists, will result in the most effective 
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offensive against the steady onslaught of the forces advocating socialized den- 
tistry and medicine. 

This year, through our Public Relations Committee, we are conducting an 
intensive study of the image which the orthodontist creates in the public mind. 
A determination of the methods best suited to improve that image will be 
attempted, but the simple fact remains that the major source of that image is 
the orthodontist himself. Every member of the A. A. O. is our publie¢ relations 
agent; your actions and mine determine whether or not the public views ortho- 
donties favorably. It is true that we do have others than our own members 
practicing orthodontics and contributing to the over-all publie opinion of ortho- 
donties and orthodontists. 

Many general practitioners, believing that orthodonties deals in reality with 
simple local anomalies which respond readily to simple mechanical devices, 
engage in efforts to correct complex dentofacial abnormalities. This interest has 
become so great among these dentists that they are at present engaged in organ- 
izing numerous new societies for the study of tooth-moving techniques. These 
new societies encourage the orthodontically untrained and inadequately trained 
dentist to undertake treatment of dentofacial anomalies. While these practi- 
tioners may realize the pressing need for dental growth guidance, they are not 
always cognizant of the many unknowns in the glosso-oro-pharyngio-dental 
complex. These practitioners may actually interfere with and intensify the 
dental growth problems in their child patients. 

Why has this situation arisen? The orthodontic specialty, by arduous study 
and effort, has produced results in the field of orthodontic therapy which have 
stimulated an increasing public demand. We must make the effort to acquaint 
dentists and dental students of the complexities and dangers of interference 
with the growing denture. It will then be their obligation to consider their 
acts in the light of the ‘‘Principles of Ethies.’’ 


Dallas R. McCauley, President, 
American Association of Orthodontists. 
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DEPARTMENT OF ABSTRACTS AND REVIEWS 


Edited by pr. J. A. SALZMANN, New York City 
All communications concerning further information about abstracted material and 

the acceptance of articles or books for consideration in this department should be 
addressed to Dr. J. A. Salzmann, 654 Madison Avenue, New York City. 


Abstracts of papers presented before the 
Research Section of the American Association of 


Orthodontists, Washington, D. C., April 26, 1960 


A Quantitative Study of the Alveolar Bone Response to Molar Extrusion Induced 
by Removal of Antagonists in the Rat 


By Joseph S. Azar, University of Pittsburgh School of Dentistry, Pitts- 
burgh, Pennsylvania. 


This study was undertaken to record quantitative evidence on alveolar bone 
response to extrusion in rats. Ten littermate pairs of Long-Evans rats were 
employed for experiment at each of four ages—7, 15, 23, and 31 weeks. It was 
believed that this particular spanning at eight-week intervals would reveal the 
alveolar response at varied stages of growth. 

The upper right molars were removed to encourage the extrusion of the 
lower molars on the same side. The lower right molars in littermates of the same 
sex and of nearly equal weight served as controls. 

Alveolar bone growth was revealed by indirect vital staining with powdered 
madder root in the diet. In the 31-week-old animals alizarin red S in a 4 per 
cent solution, injected intraperitoneally in doses of 100 mg. per kilogram of 
body weight was used initially, followed by madder feeding for the two weeks 
prior to the date of experiment. Alizarin injections were found necessary to 
ensure adequate background staining in this oldest group. 

Ground bone sections mounted on slides were analyzed with a microseope 
calibrated to measure in multiples of 8.3, 3.7, and 2.3 microns. 

Measurements were recorded of the unstained bone apposition at the proxi- 
mal alveolar crests, interradicular crests, and fundie areas. 

A statistical analysis of the data collected revealed that alveolar bone 
growth due to experimental extrusion occurred at a highly significant level of 
confidence for every age group and in every area that was examined. Com- 
parison of the differences in the amount of bone produced in the three areas— 
interseptal, interradicular, and fundic—of the same age groups showed that 
there were no significant differences when the mean differences of the compared 
areas were subjected to the ‘‘t’’ test. 
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This study has revealed that age, with its associated stage of dental growth 
and development, is the important factor determining the response of alveolar 
bone to experimental extrusion in the rat and that the position at which the 
apposition of bone occurs is not an important variable. 


1008 GARDEN PL. 
GLENSHAW, Pa. 


Functional Variations of the Temporomandibular Joint in Class | and Class Il 
(Angle) Malocclusions 
By John Catlett Rumble, D.D.S., M.S., University of Tennessee, College of 
Dentistry, Memphis, Tennessee. 


The purpose of this study was to compare the range of morphologic 
variation and functional relationship of the condyle to fossa, eminence, and 
associated structures in Class I and Class II (Angle) malocelusions in non- 
orthodontie-treated children. 


This study utilized the Sandusky apparatus and technique of predetermining 
condylar inclinations in the horizontal and vertical planes. Forty-five children, 
with an average age of 11 years 1 month, were examined. Adjusting the 
Sandusky apparatus to the predetermined condylar inclinations, four exposures 
were made of each joint (left and right) in the functional positions of rest, 
occlusion, incision, and wide open without strain. 


Porion, orbitale, and maxillary molars were traced from the film taken 
with the mandible in rest position and then superimposed over the same 
landmarks in the exposures made while the teeth were in occlusion, incision 
position, and wide open. In each instance the mandible was traced in these 
various functional positions. From these tracings, angular and linear measure- 
ments were obtained of movements of the mandibular condyle from resting 
position to full closure, anteroposterior relation of mandibular condyle to 
eminentia articulare, superior-inferior relation of mandibular condyle to glenoid 
fossa, relation of mandibular condyle to external auditory meatus, angle of 
articular eminence or ‘‘condyle path,’’ and range of variation of condyle 
eminence relationship in incision position and wide-open without strain. 

Use of the Sandusky technique for taking roentgenograms of the temporo- 
mandibular joints of children with Class I and Class IT, Division 1 malocelusions 
revealed a wide range of functional and anatomic variations. There was a 
definite tendency toward a wider range of variation in the Class IT, Division 1 
group than in the Class I malocclusion group, although statistically there was 
not a significant difference at the 95 per cent confidence level when the ‘‘t’’ test 
was used. 


Of the ninety joints studied, eighty had condyles that translated in an 
upward and posterior direction less than 2.0 mm. For practical purposes, this 
movement is of a rotational type. 
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A significant difference was found in the vertical and horizontal condylar 
inclinations in the Class I and Class II, Division 1 malocelusion groups. 


STERICK BLpDG. 
MEMPHIS, TENN. 


A Radiographic Study of the Temporomandibular Joints in a Normal Occlusion 
Group 
By Jack Armond Hill, D.D.S., M.S., University of Tennessee, College of 
Dentistry, Memphis, Tennessee. 


Twenty young men with normal occlusion were studied by the Sandusky 
technique of radiographically predetermining the horizontal and vertical econdy- 
lar inclinations before taking radiographs of the temporomandibular articulation. 


Four exposures were made of each joint (left and right) in the following 
positions: rest, occlusion, incision, and wide open without strain. The films 
were processed, and certain anatomic points were chosen. In addition, certain 
lines and planes were constructed to permit the analysis of mandibular move- 
ments and relationships. 


The wide range of horizontal and vertical condylar inelinations of the 
forty condyles which were studied radiographically emphasized the importance 
of predetermining the horizontal and vertical condylar inelinations of the 
mandible. 


Movement of the condyle from rest position to full closure was rotational 
in over one-half the cases. In every case that exhibited translatory movement, 
the movement was in a superior and posterior direction. 


No essential difference was found in anteroposterior relationship of the 
condyle to eminentia articularis when the mandible moved from rest position 
to full closure. 


There is a wide range in the superoinferior relationship of the condyle 
to the glenoid fossa, but the mean change in the superoinferior relationship 
from rest position to full closure was quite small (0.81 mm.). 


The range of condylar movement in the relationship of the condyle 
to the height of eminentia articularis when the mandible was in a position of 
incision and mouth opening was quite wide. In incision, the range was from 
13.6 mm. to 3.5 mm. behind the eminence. In the wide-open position, the range 
was from 6.5 mm. behind the eminence to 6.3 mm. in front. 


500 West 15TH ST. 
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NEWS AND NOTES 


A. A. O. Committees 


The following committees for 1961-62 were named at the fifty-seventh annual meeting 


of the American Association of Orthodontists in Denver, Colorado: 


Elected Committees 
Budget and Finance 
Harold 8. Born, ’62 (Chairman) 
908 8. Johnstone Ave. 
Bartlesville, Oklahoma 


Herbert V. Muchnic, ’63 George H. Siersma, ’64 
435 N. Roxbury Dr. Republic Bldg. 
Beverly Hills, California Denver, Colorado 


Publications Board 

John W. Richmond, ’62 (Chairman) 
Brotherhood Bldg. 
Kansas City, Kansas 


B. F. Dewel, ’63 Earl E. Shepard (Secretary-Treasurer ) 
708 Church St. 225 S. Meramec 
Evanston, Illinois St. Louis 5, Missouri 


Leigh C. Fairbank, ’64 
1726 Eye St., N.W. 
Washington, D. C. 


Public Relations 
Raymond M. Curtner, ’63 (Chairman) 
450 Sutter St. 
San Francisco, California 


Frank Roark, ’62 Norman L. Hillyer, ’64 
4150 Mockingbird Lane 230 Hilton Ave. 
Dallas, Texas Hempstead, L. I., New York 
Education 


George M. Anderson, ’64 (Chairman) 
3700 N. Charles St. 
Baltimore, Maryland 


Boyd W. Tarpley, 62 Edward J. Forrest, 63 
420 S. Pine St., Florence, Alabama 418 Centennial Ave. 
2118 14th Ave., S., Birmingham, Alabama Sewickley, Pennsylvania 
Research 


Faustin N. Weber, ’62 (Chairman) 
822 8. Highland Ave. 
Memphis, Tennessee 


Richard A. Riedel, ’63 Herbert K. Cooper, ’65 
Medical-Dental Bldg. 26 N. Lime St. 
Seattle, Washington Lancaster, Pennsylvania 

Albert P. Westfall, ’64 Krnest H. Hixon, 66 
2702 Westheimer College of Dentistry 


Houston, Texas Towa City, Iowa 
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News and notes 
CONSULTANTS 
Alton W. Moore 
Medical-Dental Bldg. 
Seattle, Washington 
Allan G. Brodie Herbert I. Margolis 
30 N. Michigan Ave. 311 Commonwealth Ave. 
Chicago, Illinois Boston, Massachusetts 


Constitution and By-Laws 
Philip E. Adams, ’63 (Chairman) 
170 Marlborough St. 
Boston, Massachusetts 
Oren A. Oliver, ’62 Donald C. MacEwan, ’64 
1915 Broadway 7556 15th Ave., N.W. 
Nashville, Tennessee Seattle, Washington 


Convention Planning 
David Mossberg, ’62 (Chairman) 
36 Central Park, 8. 
New York, New York 
John 8S. Rathbone, 763 Frank P. Bowyer, ’65 
1808 State St. Medical Arts Bldg. 
Santa Barbara, California Knoxville, Tennessee 
Edwin C. Lunsford, ’64 Robert E. Hennessy, ’66 
2742 Biscayne Blvd. 8013 Maryland Blvd. 
Miami, Florida Clayton, Missouri 


Public Health 
Oren A. Oliver, ’64 (Chairman) 
1915 Broadway 
Nashville, Tennessee 
Ernest L. Johnson, ’62 J. A. Salzmann, ’65 
450 Sutter St. 654 Madison Ave. 
San Francisco, California New York, New York 
Solomon J. Kessler, 763 L. Bodine Higley, ’66 
91 Lyons Ave. School of Dentistry, 
Newark, New Jersey University of North Carolina 
Chapel Hill, North Carolina 


Relief 
Ralph G. Bengston, 62 (Chairman) 
25 E. Washington St. 
Chicago, Illinois 
Gerard A. Devlin, ’63 Maleolm R. Chipman, ’64 
121 Prospect St. Paulsen Medical Dental Bldg. 
Westfield, New Jersey Spokane, Washington 


Laws and Infractions 
Henry C, Beebe, 62 (Chairman) 
60 Charlesgate West 
Boston, Massachusetts 
Frederick T. West, ’63 Arnold E. Stoller, ’65 
760 Market St. Medical Dental Bldg. 
San Francisco, California Seattle, Washington 
Raymond C. Sheridan, ’64 William H. Oliver, ’66 
59 S. Orange Ave. 1915 Broadway 
South Orange, New Jersey Nashville, Tennessee 
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Military Affairs 
C. Douglas Hoyt, ’63 (Chairman) 
Medical Arts Bldg. 

Asbury Park, New Jersey 


Hugh A. Sims, ’62 Louis J. Williams, ’65 
Utica Square Medical Center 9th At Center 
Tulsa, Oklahoma Casper, Wyoming 
Marion A. Flesher, ’64 Robert D. Splain, ’66 
Medical Arts Bldg. 5700 Connecticut Ave., N.W. 
Oklahoma City, Oklahoma Washington, D. C. 


Judicial Council 
William A. Giblin, 64 (Chairman) 
85 Park St. 
Montclair, New Jersey 
John R. Abel, ’62 Nathan G. Gaston, ’63 
10231 Santa Monica Blvd. 701 Walnut St. 


Los Angeles 25, California Monroe, Louisiana 


Appointed from Constitwent Nominees 


Necrology 
C. F. Stenson Dillon, ’64 (Chairman) Angus F. White, ’63 
Taft Bldg. 291 Whitney Ave. 
Hollywood, California New Haven, Connecticut 
Arlo M. Dunn, ’62 John A. Atkinson, ’64 
5015 Dodge St. Starks Bldg. 
Omaha, Nebraska Louisville, Kentucky 
Mason E. Seibel, ’62 Milton B. Asbell, 765 
120 Onondaga Ave. 25 Haddon Ave, 
Syracuse, New York Camden, New Jersey 
George R. Webber, ’63 Rex B. Greenwood, ’65 
Broadway Tower Bldg. 130 N. Ist East 
Enid, Oklahoma Provo, Utah 
Membership 
Wilbur J. Prezzano, ’63 (Chairman) Gerard A. Devlin, ’64 
Medical Centre 121 Prospect St. 
White Plains, New York Westfield, New Jersey 
Earl C. Bean, ’62 Hunter I. Miller, ’64 
120 N. Forsyth, Clayton Gardens Mott Foundation Bldg. 
St. Louis, Missouri Flint, Michigan 
George W. Hahn, ’62 William A. Blueher, 765 
2300 Durant Ave. 801 Encino PIL, N.E. 
Berkeley, California Albuquerque, New Mexico 
Charles E. Harrison, ’63 W. R. Alstadt, 765 
362 Sixth St., S. Worthen Motor Bank Bldg. 
St. Petersburg, Florida Little Rock, Arkansas 
Insurance 
David C. Hamilton, 64 (Chairman) Howard H. Dukes, ’62 
215 E. North St. Brotherhood Bldg. 
New Castle, Pennsylvania Kansas City, Kansas 
Richard M. Railsback, ’62 Frank F. Lamons, ’63 
1333 Grand Ave. Doctors Bldg. 
Piedmont, California Atlanta, Georgia 
B. Edwin Erikson, ’63 George E, Ewan, ’65 
3726 Connecticut Ave., N.W. Bank of Commerce Bldg. 


Washington, D. C. Sheridan, Wyoming 
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Walter R. Bedell, ’64 Joe M. Pike, 65 
49 Market St. Granite Exchange Bldg. 
Poughkeepsie, New York St. Cloud, Minnesota 


Elected Functionaries 


Librarian Historian 
Charles R. Baker, *62 Leuman M. Waugh, ’62 
636 Chureh St. Betterton 
Evanston, Illinois Kent County, Maryland 


Appointed Committees 
Nomenclature 
Andrew F. Jackson, ’62 (Chairman) 
Medical Arts Bldg. 
Philadelphia, Pennsylvania 
B. F. Dewel, ’63 William L. Wilson, ’64 
708 Chureh St. 230 Beacon St. 
Evanston, Illinois Boston, Massachusetts 


Inter-Relations 
Stephen C. Hopkins, Sr., ’62 (Chairman) 
1746 Ik St., N.W. 
Washington, D. C. 
John Abra, 763 Howard M. Lang, ’64 
Medical Arts Bldg. 1033 Gayley Ave. 
Winnipeg, Manitoba, Canada West Los Angeles, California 


Golden Anniversary Luncheon 
Charles R. Baker (Chairman ) 
636 Church St. 
Evanston, Illinois 
James D. MeCoy Oren A. Oliver 
132 Lasky Dr. 1915 Broadway 
Beverly Hills, California Nashville, Tennessee 
Joseph D. Eby Frank M. Casto 
121 E. 60th St. Box 868 
New York, New York La Jolla, California 


A. B. O. Liaison Committee 
Wendell L. Wylie (Chairman ) 
450 Sutter St. 
San Franciseo, California 
James D. MeCoy John B. Hopkins 
132 Lasky Dr. 3751 Stocker St. 
Beverly Hills, California Los Angeles, California 
Max E. Ernst 
Lowry Medical Arts Bldg. 
St. Paul, Minnesota 


Administrative Secretary 
Boyd W. Tarpley (Chairman) 
2118 14th Ave., 8. 
Birmingham, Alabama 
Elmer F. Bay B. F. Dewel 
Medical Arts Bldg. 708 Church St. 
Omaha, Nebraska Evanston, Illinois 
Norman L, Hillyer Willam A. Giblin 
230 Hilton Ave. 85 Park St. 
Hempstead, L. I., New York Montclair, New Jersey 
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Related Organizations 
Wilbur D. Johnston (Chairman) 
215 Whitney Ave. 

New Haven, Connecticut 


Robert D. Splain Leo B. Lundergan 
5700 Connecticut Ave., N.W. 8000 Bonhomme 
Washington, D. C. St. Louis, Missouri 
Edward A. Cheney Ernest L. Johnson 
2909 E. Grand River 450 Sutter St. 
Lansing, Michigan San Francisco, California 


Qualifying Committee 
George W. Hahn (Chairman) 

2300 Durant Ave. 

Berkeley, California 


J. Lyndon Carman Frank P. Bowyer 
Republic Bldg. Medical Arts Bldg. 
Denver, Colorado Knoxville, Tennessee 
Merlin A. Spain W. J. Schoverling 
Medical Arts Bldg. 3401 Montrose Blvd. 
Omaha, Nebraska Houston, Texas 
Thomas Crouch Louis Kreshtool 
185 St. Clair Ave., W. 1700 Washington St. 
Toronto, Canada Wilmington, Delaware 


Philip E. Adams 
170 Marlborough St. 
Boston, Massachusetts 


Roentgenographic Cephalometric Workshop 
J. A. Salzmann 
654 Madison Ave. 
New York, New York 


Allan G. Brodie L. Bodine Higley 
30 N. Michigan Ave. School of Dentistry, University of North 
Chicago, Illinois Carolina 
T. M. Graber Chapel Hill, North Carolina 
1737 Howard St. Rober E. Moyers 
Chicago, Illinois School of Dentistry, University of Michigan 


Ann Arbor, Michigan 
Consultants to Roentgenographic Cephalometric Workshop 


B. Holly Broadbent Herbert I. Margolis 
11811 Shaker Blvd. 311 Commonwealth Ave. 
Cleveland, Ohio Boston, Massachusetts 
William B. Downs Wendell L. Wylie 
312 N. Lake St. 450 Sutter St. 
Aurora, Illinois San Francisco, California 


W. M. Krogman 
University of Pennsylvania 
Philadelphia, Pennsylvania 


Special Committees 
A.A.O. Seal 
Charles D. Linfesty (Chairman) 
2034 17th St. 
Bakersfield, California 
J. A. Salzmann Earl E. Shepard 

654 Madison Ave. 225 8S. Meramec 
New York. New York St. Louis, Missouri 
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Leuman M. Waugh (Historian) 
Betterton 
Kent County, Maryland 
Charles R. Baker (Librarian) 
636 Church St. 
Evanston, Illinois 
Harvey C. Pollock, Sr. 
8229 Maryland Ave. 
St. Louis, Missouri 


Marion A. Flesher 

Medical Arts Bldg. 

Oklahoma City, Oklahoma 
Irving Grenadier 

888 Grand Concourse 

New York, New York 
H. Carlyle Pollock, Jr. 

925 S. Colorado Blvd. 

Denver, Colorado 
Eugene E. West 

760 Market St. 

San Francisco, California 
Charles E, Harrison 

362 Sixth St., S. 

St. Petersburg, Florida 
Gerard A. Devlin 

121 Prospect St. 

Westfield, New Jersey 
Fredrick B. Lehman 

Merchants National Bank Bldg. 

Cedar Rapids, Iowa 
David Mossberg 

36 Central Park, 8. 

New York, New York 


Taft Bldg. 


Henry C. Beebe 
60 Charlesgate West 
Boston, Massachusetts 
Paul V. Ponitz 
Security Bank Bldg. 
Battle Creek, Michigan 
Scott T. Holmes 
1205 Peck St. 
Muskegon, Michigan 


A.A.O, History 

B. Edwin Erikson (Chairman) 
3726 Connecticut Ave., N. W. 
Washington, D. C. 


Reorganization Committee 


Harlow L. Shehan (Chairman) 
City Bank Bldg. 
Jackson, Michigan 


Special Necrology Studies Committee 
C. F. Stenson Dillon (Chairman) 


News and notes 


Joseph D. Eby 

121 E. 60th St. 

New York, New York 
James D. MeCoy 

132 Lasky Dr. 

Beverly Hills, California 
Andrew F. Jackson 
Medical Arts Bldg. 
Philadelphia, Pennsylvania 


Edward A. Cheney 

2909 E. Grand River 

Lansing, Michigan 
Tom M. Matthews 

8215 Westchester 

Dallas, Texas 
Earl E. Shepard 

225 S. Meramec 

St. Louis 5, Missouri 
Kenneth E. Holland 

Sharp Bldg. 

Lineoln, Nebraska 
Charles 8. Jonas 

The Mayfair Apts. 

Atlantic City, New Jersey 
Warren A. Kitchen 

2037 Irving St. 

San Francisco, Caifornia 
Hubert J. Bell, Jr. 

Mercantile Bank Bldg. 

Boulder, Colorado 
William H. Oliver 

1915 Broadway 

Nashville, Tennessee 


Hollywood, California 


Bibb Ballard 
7713 Inwood Rd. 
Dallas, Texas 


Robert B. Clark 


Radio Center Bldg. 
Vero Beach, Florida 


J. Clifford Willeox 


960 E. Green St. 
Pasadena, California 
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A.D.A. Liaison Committce 
William S. Smith (Chairman) 
2530 Bissell Ave. 
Richmond, California 


George M. Anderson Nathan G, Gaston 

3700 N. Charles St. 701 Walnut St. 

Baltimore, Maryland Monroe, Louisiana 
Philip E. Adams Earl E, Shepard 

170 Marlborough St. 225 8S. Meramec 

Boston, Massachusetts St. Louis 5, Missouri 
Frank P. Bowyer B, F. Dewel 

Medical Arts Bldg. 708 Chureh St. 

Knoxville, Tennessee Evanston, Illinois 
Oren A. Oliver J. A, Salzmann 

1915 Broadway 654 Madison Ave. 


Nashville, Tennessee New York, New York 


Program Manual Committee 


J. Lyndon Carman (Chairman ) 
Republic Bldg. 
Denver, Colorado 


J. A. Salzmann Paul Hoffman 

654 Madison Ave. 1835 Eye St., N. W. 

New York, New York Washington, D. C. 
George H. Siersma Paul V. Reid 

Republic Bldg. Medical Arts Bldg. 

Denver, Colorado Philadelphia, Pennsylvania 
T. M. Graber Herbert V. Muchnic 

1737 Howard St. 435 N. Roxbury Dr. 


Chicago, Illinois Beverly Hills, California 
1962 Session Committees 
General Chairman 
Herbert V. Muchnic 


435 N. Roxbury Dr. 
Beverly Hills, California 


Program Properties and Services 

Arnold E. Stoller (Chairman) R. James Teal (Chairman) 
Medical Dental Bldg. 474 W. Badillo St. 
Seattle, Washington Covina, California 

Samuel Pruzansky Commercial Exhibits 

Alton W. Moore Arthur L. Everett (Chairman) 

L. Bodine Higley 2705 E. Florence Ave. 

Faustin N. Weber Huntington Park, California 

Local Arrangements Banquet and Entertainment 

Robert C. Boyd (Chairman) J. William Murphy (Chairman) 
5819 Van Nuys Blvd. 2717 W. Santa Barbara Ave. 
Van Nuys, California Los Angeles, California 

Registration Credentials 

Arthur L. Hudson (Chairman) Raymond M. Curtner (Chairman) 
651 N. Central Ave. 450 Sutter St. 


Glendale, California San Francisco, California 
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Table Clinics 
Lloyd L. Cottingham (Chairman) 

2850 6th Ave. 

San Diego, California 
Registered Attendance Clinics 
Howard M. Lang (Chairman) 

1033 Gayley Ave. 

Los Angeles, California 
Round-Table Luncheon 
Walter R. Bedell (Chairman) 

49 Market St. 

Poughkeepsie, New York 
Calvin C, Garverick 

Security Bank Bldg. 

Long Beach, California 


ITospitality and Information and Tours 
William J. Armstrong (Chairman) 


Pacific Mutual Bldg. 
Los Angeles, California 
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Press 
Raymond M. Curtner (Chairman) 
450 Sutter St. 
San Francisco, California 
Ladies’ Entertainment 
Mrs. Burton L. Fletcher (Chairman) 
5644 Van Nuys Blvd. 
Van Nuys, California 
Post-Convention Tour 
Harvey M. Spears (Chairman) 
First Western Bank Bldg. 
Santa Ana, California 
Treasurer 
Calvin C. Garverick (Chairman) 
Security Bank Bldg. 
Long Beach, California 


American Association of Orthodontists 


Tt is not too early to start planning to attend the fifty-eighth annual session of the Ameri- 
ean Association of Orthodontists, which will be held April 29 to May 3, 1962, at the Statler 
Hotel in Los Angeles, California. 


Central Section of A. A. O. to have new name 


Kenneth E. Holland, secretary of the Central Section of the American Association of 
Orthodontists, has announced that his Society will continue to be known as the Central Section 
until the members adopt a new Constitution and ratify the change in the name of that 
Society. It is expected that the name will be changed to the Midwestern Society of Ortho- 
dontists subsequent to Oct. 1, 1961. 

This announcement is made to clear up the confusion that exists regarding the date 
when the Central Section is to become the Midwestern Society of Orthodontists. 


Northeastern Society of Orthodontists 


The fall meeting of the Northeastern Society of Orthodontists will be held Oct. 29 
to 31, 1961, at the Hotel Manger in Rochester, New York. This meeting is rather special, 
since it will mark the fortieth anniversary of the founding of the Northeastern Society. 
An appropriate banquet to celebrate this occasion has been scheduled for Monday evening, 
October 30, in the Grand Ballroom of the Hotel Manger. 


The Executive Committee, under the capable chairmanship of Nicholas Ippolito, has 
prepared a very worth-while scientific program. Among those scheduled to appear as essayists, 
are such outstanding teachers and clinicians as Edward Martinek, Jacob Subtelny, Frank 
Lamons, Morris Stoner, Lawrence McKiver, David Ast, and William Biederman. In addition, 
the Local Arrangements Committee, under the able chairmanship of Barnett Frank, has 
assembled a splendid grouop of table clinicians who also will cover a wide range of timely 
subjects. 
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This will the first time in the forty-year history of the Northeastern Society that it 
will convene in the beautiful city of Rochester. The ladies are being encouraged to attend. 
In addition to the fortieth anniversary dinner dance, a tour of Kodak Park has been arranged 
for the ladies, with a luncheon provided by Eastman Kodak Company. The Northeastern 
Society is also providing a hospitality room, so that the ladies may be guests of the Society 
at a continental breakfast. While a great deal of effort has been expended in preparing 
an outstanding scientific program, the social aspects of the meeting have also been given 
considerable attention. 

During one phase of the meeting, the Rochester Dental Society is planning to honor 
Leuman Waugh for his outstanding contributions to our specialty. This is particularly 
appropriate, since Dr. Waugh spent his boyhood in Rochester and it was here that he began 
his career in dentistry. We in the Northeastern Society of Orthodontists feel honored 
that Dr. Waugh has been singled out for such recognition, 


Southwestern Society of Orthodontists 


The next meeting of the Southwestern Society of Orthodontists will be held at the 
Sheraton-Dallas Hotel in Dallas, Texas, Oct. 22 to 25, 1961. 


Flying Dentists Association 


The first annual meeting of the Flying Dentists Association was held at the Menger 
Hotel in San Antonio, Texas, June 3, 1961, under the direction of President Wm. Stevenson, 
Jr., and Secretary John Austin. 

The program included a trip to the Monterrey Dental School at Monterrey, Mexico. 
As a feature of the first annual meeting, the Flying Dentists attended the meeting of the 
Mexico Dental Association on the evening of June 8. 


Dental laboratories to raise 
funds for dental education 


The first nationwide campaign to raise funds in support of dental education will be 
undertaken this year by the dental laboratories, according to an announcement by Hoyt E. 
Cushman, president of the National Association of Dental Laboratories. 

Robert J. Rothstein, chairman of the board of Rothstein Dental Laboratories, Inc., 
Washington, D. C., and one of the founders of the dental laboratories national association, 
has accepted appointment as national chairman for the campaign, Mr. Cushman stated. 
Mr. Rothstein will be assisted by leading dental laboratory heads who will serve as state 
chairmen and direct the fund-raising activities of soliciting teams in each state, 

The campaign will be conducted in cooperation with the Fund for Dental Education, 
which is helping to develop contributions from all members of the dental family in support 
of dental teaching and research. As one of the important members of the dental health 
team, the dental laboratories recognize their companion interest in the growing future of 
dentistry. They see the need for substantially increasing the education and training of more 
dental auxiliary personnel. 

“We believe that the dental laboratories are certainly justified in this decision to 
support the program of the Fund for Dental Education,” Mr, Cushman pointed out. “It 
is going to result in much needed financial assistance for programs designed to increase 
the training of dentists and auxiliary personnel. Support of the Fund will enable all mem- 
bers of the dental family to produce the dental health teams needed to serve the growing 
demands of our increasing population.” 
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Dr. Maynard K. Hine, president of the Fund for Dental Education, has stated that 
the Fund warmly endorses this action by the National Association of Dental Laboratories. 
“The Board of Directors of the Fund views this decision by the dental laboratories with 
enthusiasm,” he said. “It is indeed a demonstration of true dental statesmanship.” 

The campaign will begin this summer among the 7,700 dental laboratories in the country 
and will culminate at the annual meeting of the National Association of Dental Laboratories 
in Chicago this fall. 


New dental research center dedicated 


A new building to house the laboratories of the National Institute of Dental Research 
was dedicated on Friday afternoon, May 26, in Bethesda, Maryland, by Secretary of Health, 
Education, and Welfare Abraham Ribicoff. 

Dr. Francis A. Arnold, Jr., director of the Dental Institute (one of seven National 
Institutes of Health under the Public Health Service), presided, and Dr, Emory W. Morris, 
president of the W. K. Kellogg Foundation of Battle Creek, Michigan, gave the principal 
address. 

Senator Lister Hill of Alabama, Representative John E. Fogarty of Rhode Island, 
and Dr. Charles H. Patton, president of the American Dental Association, took part in the 
program. Other participants included Surgeon General Luther L. Terry; Dr. James A. 
Shannon, Director of the National Institutes of Health, and Dr, John W. Knutson, Chief 
Dental Officer of the Public Health Service. 

The $4 million building, construction on which began in 1959, was designed to house 
the scientific and administrative operations of the Institute, which conducts and supports 
research on the causes, diagnosis, treatment, and prevention of oral diseases. 


General Fairbank addresses Walter Reed graduates 


Brigadier General Leigh C. Fairbank (Ret.), former Director of the Dental Division 
Office of the Surgeon General, delivered the graduation address to class No. 25, Division 
of Dentistry, Walter Reed Army Institute of Research, Walter Reed Army Medical Center, 
in Washington, D, C., on May 5, 1961. 


Notes of interest 


Sidney Brandt, D.D.S., is pleased to announce the association of G. Richard Safirstein, 
D.M.D., in the practice of orthodontics at 10 Park Pl., Morristown, New Jersey. 

C. Roy Brooks, D.D.S., takes pleasure in announcing the initiation of H. Peter 
Witzky, D.D.S., M.S., in the practice of orthodontics at 1800 Mack Ave., Grosse Pointe 
Farms, Michigan. 

Irwin Steuer, D.D.S., 654 Madison Ave., New York, New York, is still practicing ortho- 
donties in New York City. Unfortunately, some confusion regarding his whereabouts has 
resulted from an item in last month’s JouRNAL in which the new Beverly Hills, California, 
address of another Dr. Irwin Steuer was reported. 


Forthcoming meetings of the American Association of Orthodontists: 


1962—Statler Hotel, Los Angeles, California, April 28 to May 3. 
1963—Hotel Fontainebleau, Miami Beach, Florida, May 5 to 9. 
1964—Palmer House, Chicago, Illinois, May 10 to 14. 
1965—Dallas Statler-Hilton, Dallas, Texas, April 25 to 30. 
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Officers of Orthodontic Societies* 


The American Journal of ORTHODONTICS is the official publication of the 
American Association of Orthodontists and its component societies. The Edi- 
torial Board of the JouRNAL is composed of a representative of each of the 
component societies. 


American Association of Orthodontists Next meeting April 28-May 3, 1962, Los Angeles 


President, Dallas R. McCauley, 410 South Beverly Dr., Beverly Hills, Calif. 
President-Elect, J. A. Salzmann, 654 Madison Ave., New York, N. Y. 

Vice-President, J. Lyndon Carman, 501 Republic Bldg., Denver, Colo. 
Secretary-Treasurer, Earl E. Shepard, 225 South Meramec, Clayton, Mo. 

Central Section of the American Association of Orthodontists Next meeting Oct. 1-3, 1961, Minneapolis 
President, Henry E, Colby, 1850 Medical Arts Bldg., Minneapolis, Minn. 


Secretary-Treasurer, Kenneth E. Holland, 1016 Sharp Bldg., Lincoln, Neb. 
Director, G. Hewett Williams, 811 Elm St., Winnetka, III. 


Great Lakes Society of Orthodontists 


President, Paul V. Ponitz, 914 Security Bank Bldg., Battle Creek, Mich. 
Secretary, Edward A. Cheney, 2900 Grand River, Lansing, Mich. 
Director, Harlow L. Shehan, 601 Jackson City Bank Bldg., Jackson, Mich. 


Middle Atlantic Society of Orthodontists Next meeting Oct. 1-3, 1961, Atlantic City 


President, Paul V. Reid, 1501 Medical Arts Bldg., Philadelphia, Pa. 
Secretary-Treasurer, Charles 8S. Jonas, Mayfair Apts., Atlantic City, N. J. 
Director, Louis E. Yerkes, 825 Linden Ave., Allentown, Pa. 


Northeastern Society of Orthodontists Next meeting Oct. 29-31, 1961, Rochester, N. Y. 
President, Irving Grenadier, 888 Grand Concourse, New York, N. Y. 
Secretary-Treasurer, David Mossberg, 36 Central Park 8., New York, N. Y. 
Director, Norman J. Hillyer, 230 Hilton Ave., Hempstead, L. I. N. Y. 


Pacific Coast Society of Orthodontists Next meeting Aug. 6-10, 1961, Seattle 


President, E. Allen Bishop, 703 Cobb Bldg., Seattle, Wash. 
Secretary-Treasurer, Warren A. Kitchen, 2037 Irving St., San Francisco, Calif. 
Director, William 8. Smith, 2530 Bissell Ave., Richmond, Calif. 


Rocky Mountain Society of Orthodontists 
President, Louis J. Williams, 843 South Center St., Casper, Wyo. 


Secretary-Treasurer, Hubert J. Bell, Jr., 230 Mercantile Bank Bldg., Boulder, Colo. 
Director, Ernest T, Klein, 707 Republic Bldg., Denver, Colo. 


Southern Society of Orthodontists Next meeting Nov. 5-8, 1961, St. Petersburg 
President, Charles E. Harrison, 362 Sixth St., 8., St. Petersburg, Fla. 


Secretary-Treasurer, William H. Oliver, 1915 Broadway, Nashville, Tenn. 
Director, Boyd W. Tarpley, 2118 Fourteenth Ave., 8., Birmingham, Ala. 


Southwestern Society of Orthodontists Next meeting Oct. 22-25, 1961, Dallas 


President, Bibb Ballard, 7713 Inwood Rd., Dallas, Texas 
Secretary-Treasurer, Tom M. Matthews, 8215 Westchester Dr., Dallas, Texas 
Director, Nathan Gaston, 701 Walnut St., Monroe, La. 


American Board of Orthodontics Next meeting April 23-28, 1962, Los Angeles 


President, J. A. Salzmann, 654 Madison Ave., New York, N. Y. 

Vice-President, B. F. Dewel, 708 Chureh St., Evanston, Il. 

Secretary, Alton W. Moore, University of Washington School of Dentistry, Seattle, Wash. 
Treasurer, Paul V. Reid, 1501 Medical Arts Bldg., Philadelphia, Pa. 

Director, Frank P. Bowyer, 608 Medical Arts Bldg., Knoxville, Tenn. 

Director, Nathan G. Gaston, 701 Walnut St., Monroe, La. 

Director, Richard M. Railsback, 1333 Grand Ave., Piedmont, Calif. 


*In order to keep this list up to date, the editor depends on the various sectional editors to 
notify him immediately of changes in officer personnel. 
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ADERER’S TEMPERABLE BAND 
MATERIAL is a palladium-gold pat- 
ented alloy that is extremely soft and 
pliable in its annealed state but takes on 
exceptional edge-strength when case is 
hardened. Specific gravity is extremely 
low, providing approximately twice the 
amount of material per dwt—making it 
a most economical material to use. It 
is available in coils and straight one 


foot strips, seamless bands and con- 
toured bands. 


ADERER TEMPERABLE SEAM- 
LESS MOLAR BANDS ore ovail- 
able in a complete range of 24 sizes, 
numbered 1, 112, 2, etc. through 
#12%2. There is an increment of 2 mm. 
between sizes. The smallest (#1) has 
an inside circumference of 30 mm. 
and the largest (12%), 41/2 mm. All 
are 5 mm. wide with a wall thickness 
of .007”. This range of Aderer Seam- 
less Molar Band sizes is such as to 
accommodate any molar tooth. 


CHART OF SIZES & COM- 
PLETE PRICE LIST WILL BE 
SENT UPON REQUEST 


ADERER GOLDS 


JULIUS ADERER, INC. 
SINCE 1902 
Manufacturer of 


PRECIOUS METALS FOR DENTISTRY 


July, 1961 


JUST A FEW FROM THE 
ADERER COMPLETE LINE OF 
BAND STRIPS WITH BRACKETS 


New 
DR. B. F. SWAIN’S 
Design 


G905 


CUSPID BICUSPID 


DR. J. W. ADAMS’ Design 


Anterior-Convex 


V & 
BRACKETS 


ANY 
LENGTH 
COILS 


Also 
ONE FOOT 
STRAIGHT 
STRIPS 
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produced for 


American Journal of Orthodontics, this file 
will keep one volume, or twelve issues, clean, 


Specially designed and 


orderly and readily accessible. Picture this 
distinctive, sturdy Volume File on your book- 
shelf. Its rich red and green Kivar cover 
looks and feels like leather, and the 16-carat 
gold leaf hot-embossed lettering makes it a 
fit companion for your finest bindings. 


e55e Jones Corporation 


Preserve Your Journals 
This 


4 esse Jones 


Volume File 


The Volume File is reasonably priced, in 
spite of its costly appearance. It is sent post- 
paid, carefully packed, for $2.50 each. Most 
subscribers will find it more convenient and 
economical to order 3 for $7.00 or 6 for 
$13.00. When ordering specify file for 
American Journal of Orthodontics. Send 
check with order. Satisfaction guaranteed. 
Can be sent to U.S. and Possessions only. 
For prompt shipment, order direct from 


(Since 1843) 


P.O. BOX 5120, PHILADELPHIA 22, PENN. 
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Depend on DENT-SPEC 
LABORATORIES 


for: 


@ ACRYLIC APPLIANCES 


@ RUBBER APPLIANCES 
@ DS PERIODONTAL SPLINTS 
@ SPACE MAINTAINERS 


@ INDIRECT BANDING 
SERVICE 


Open-View Unique Occlusal 
Interlocks* 


Dent-Spec 2-Piece Tooth 


2. Dent-Spec 1-Piece Tooth 
Positioner* 


Positioner 
DS TWO-PIECE RUBBER TOOTH POSITIONER 
WITH UNIQUE “CENTRIC’’ INTERLOCKS 
A two-piece rubber finishing appliance with unique 
‘centric’ occlusal interlocks. This new appliance serves 
as a tooth-positioner, a working retainer and as a 


@ PRINTED PRODUCTS 
(Orthodontic Profession) 


functional mouth-guard. 


It can be worn singly on one 


RX, by prescription only 


arch, or on both arches. 
retainers. 


DENT-SPEC LABORATORIES, Inc. 
1311 MT. AUBURN STREET 
CAMBRIDGE, MASS. UN 4-4728 


Dent-Spec Laboratories, Inc., unconditionally 
guarantees the accuracy of fit of all appliances. | 
Fine materials and workmanship are a part of 
every case. All work is begun the day it is re- 
ceived and returned to you in the shortest possible I 
time. All appliances are delivered in attractive I 
retainer box. Please mark insertion date so that | 
we can comply with your appointment schedule. | 


Eliminates need for final 


*PATENTS APPLIED FOR 


Gentlemen: 461 
[-] Please send material on DS 2-Piece Tooth Posi- 


tioner. 


(_] Please send complete information on all Dent- 


Spec Laboratories Services and Products. 


Dent-Spec Laboratories, Inc. announces that the 
lab will be closed 


MONDAY, JULY 3rd to MONDAY, JULY 17th 


for the purpose of staff and employee summer vacations. 


We take this opportunity to thank all our friends 
for their confidence in our services and products. 


DENT-SPEC LABORATORIES, Inc. 


131% MT. AUBURN STREET 
CAMBRIDGE, MASS. UN 4-4728 


CHANGING YOUR ADDRESS? 


When you move, please— 


(1) Notify us to change your address—allow us six weeks 
to make the change. 

(2) Mention the name of this Journal. 
twelve periodicals. ) 

(3) Give us your old address. 


(We publish 


If possible, return the 
addressed portion of the envelope in which we sent 
your last copy. 

(4) Give us your new address—complete—including the 
Postal zone number. 

(5) Please print your name and address. 


Thank You! 


Circulation Department, The C. V. Mosby 
Company, Publishers, 3207 Washington Blvd., 
St. Louis 3, Mo. 


LINKED ARCH APPLIANCE 
by JosepH D. Berke, D.D.S. 


’ No other technique in use today 
can deliver such gentle and con- 
trolled forces without secondary 
A compact clinical manual (60 


torsions. 
pages, 39 illustrations). 


Price $7.95 (U.S.) Spanish Ed. $5.00 (U.S.) 
SEND REMITTANCE TO: 


LINKED ARCH PUBLISHERS 
Apartado 25354 Mexico 5 DF 
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We Offer a Time Saving Service 
to the Orthodontist and the 
General Practitioner. 


STUDY MODELS of Perfection 
(Artistically Hand Sculptured 
and Accurately Articulated) 
Hand Polished and Printed to 
Your Specifications. 


Cattel 


2067 BROADWAY 
NEW YORK 23, N. Y. 
TRAFALGAR 7-4925 


COAST-TO-COAST-SERVICE 


Interesting information available upon request. 


For ere Force, the 


proven, widely accepted 


Headgear 


1. Direction of force varied by simple ad- 
justments. 


2. Amount of force varied as desired by 
selection of standard types of ligatures. 


3. Maximum patient cooperation assured 
because of ease of application and use. 


4. Can be used repeatedly by sterilization 
of button mechanism, and replacement 
of ribbon assembly at a very nominal cost. 


3. Precision workmanship guaranteed. 


Brochure and price information on request 


SPECIALIZING IN RETAINING 
APPLIANCES AND MODELS 


OLYMPIC LABORATORIES 


Serving the Orthodontist exclusively for over 20 years 
995 SOUTH WESTERN AVE., LOS ANGELES 6, CALIFORNIA 
Phone: REpublic 3-1658 
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ORTHODONTIST—University trained in all 
techniques including edgewise desires associ- 
ation leading to partnership or purchase of 
practice in New York, New Jersey or Con- 
necticut, Reply to Box RB, American Journal 
of Orthodontics, 3207 Washington Blivd., St. 
Louis 3, Missouri. 


California licensed Orthodontist, experi- 
enced, University trained, desires association, 
partnership or purchase. Reply to Box XX, 
American Journal of Orthodontics, 3207 
Washington Blvd., St. Louis 3, Missouri 


OFFICES FOR LEASE: 

CALIFORNIA, BAY AREA, SAN LORENZO—15 minutes South 
of Oakland; off Freeway; Excellent growth area. Modern, one-story 
air-conditioned, 5 unit Medical-Dental-Pharmacy building. Pro- 
posed completion date June 1962. Exceptional opportunity for 
Orthodontist—none as yet in area. On Main heavily traveled 
Boulevard near High School and other schools. Contact now while 
still in planning stage, and take advantage of being able to work 
with Architect in planning your own layout. Option to buy into 
building to be offered at a later date. Call BRowning 6-2404, 
or Elgin 7-7967; or write Dr. P. Oppenheim, 288 Lewelling 
Boulevard, San Lorenzo, California. 


TEXAS—Orthodontic practice for sale. 
Must be experienced in edgewise technique. 
Reply to Box SS, American Journal of 
Orthodontics, 3207 Washington Blvd., St. 
Louis 3, Missouri. 


ORTHODONTIST for group. practice’ in 
Southern California, Must have California 
Board’s formal Edgewise training. Starting 
salary $18,000 per annum. Write Box LL, 
American Journal of Orthodontics, 3207 
Washington Blvd., St. Louis 3, Mo. 


Edgewise orthodontic practice: Excellent opportunity, office and 
equipment modern and like new. Twenty minutes from the 
heart of Los Angeles, California. Write Box CU, American 
Journal of Orthodontics, 3207 Washington Blvd., St. Louis 
3, Missouri. 


FOR SALE. Orthodontic practice in a western suburb of 
Chicago. Edgewise training essential. This is an excellent 
opportunity for a graduate orthodontist to earn a high in- 
come the first year, in a rapidly developing, exclusive area. 
Replies confidential. Please reply to Box AJ, American Journal 
of Orthodontics, 3207 Washington Bivd., St. Louis 3, Missouri. 


VIRGINIA—Wanted an associate or a 
buyer for a_ well-established orthodontic 
practice, grossing nearly six figures. Write 
Box RM, American Journal of Orthodontics, 
3207 Washington Blvd., St. Louis 3, Mis- 
souri. 


Sntroducing 
The Lewis Bracket 


This regular edgewise bracket with 
double rotating arms may well aid the 
ushering of a new era into ortho- 
dontics. Designed by Dr. Paul Lewis, 
it is one of the few ideas advanced in 
recent years that definitely makes work 
easier for the busy orthodontist of 
today. A few of the advantages 


gained with this bracket are— 


@ No staples are necessary. 


@ Rotation of teeth is effected 
early in treatment by light, 
round archwires and conven- 
tional ligature ties. 


Once the rotated tooth has 
been corrected, its new position 
is maintained by the rotating 
arms. 


Greater control of the teeth is 
possible the starting 
small round archwires to the 
edgewise, therefore less sore- 
ness. 


Available in two sizes, short and long. 


Write for descriptive literature. 


THE WILKINSON COMPANY 


Box 303 
SANTA MONICA, CALIF. 
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C. Philip Adams “The Design and 
Construction of Removable Ortho- 


dontic Appliances.” New Revised 
2nd Edition. $5.50. 


P. R. Begg “Differential Force in Or- 
thodontic Treatment.”’ Reprint from 
A.J.O. July, 1956. 4 Reprints, 1954 
A.J.O. All 5 Reprints. $6.00. 


130 CARRIE ST. 
SAN JOSE, CALIFORNIA 


Haup!|, Grossman and Clarkson 
“Functional Jaw Orthopedics” Trans- 
lated from the German. $9.50. 


Prof. A. M. Schwarz “‘Rontgenosta?- 
ics” Text and Figures in English. 
This work is the perfection of Paul 
Simon's revolutionary system of 
“Gnathostatics” . . . . . $7.00 


LEO L. BRUDER 


95 Hanson Place, Dept. 66 
Brooklyn 17, N. Y. 


Buy from your dealer 


Specializing in 
OUT OF PRINT AND HARD TO GET DENTAL 
BOOKS AND JOURNALS 


GIVE HELP TO THE GOOD SHIP HOPE 


In the troubled waters off Southeast Asia, a group 
of Magnificent Americans—doctors, dentists, nurses 
and various technicians—are waging the peace by 
training and teaching local medical workers to 
eventually meet their vast health problems. 


To the Indonesian press, these Americans and 
this ship represent “the heart of a mighty nation.” 
For information on how you can help the good 
ship HOPE, write to Project HOPE, 1818 M St., 
N.W., Washington 6, D. C. 


PRECISION ENTERPRISES 


with 


THE RICHMOND ORTHODONTIC STRESS AND TENSION GAUGE 
$12.50 Prepaid Worldwide 


3 ways to accurately measure the FORCES and PRESSURE exerted. 


MANUFACTURED 
AND COPYRIGHTED BY 
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e APPLIANCES 
FIXED REMOVABLE 


TOOTH POSITIONERS 


Scientifically Made for the Utmost Movement and 
Comfort. Available in Black, White & Pink Rubber 


PRICE LIST ON REQUEST 


Worldwide Dependable Service 


Specialists olaboratory for 


2112 Broadway, New York 23, N. Y. 
TRafalgar 4-6800 


BARGER MODEL 
BOX PRICE LIST 


As illustrated this lid style box has eight com- 
partments for individual casts and measures 
11”x7"x2". Available for immediate shipment. 


In lots of 50, 

per box 40c. @ Neat clean storage 

In lots of 100, ®@ Keep serial casts together 

per box 35c. e Fits standard office cabinets 

F.O.B. Elkhart, e Attractive black leatherette finish with brass pull 
Indiana. and label holder. 

Packed 50 boxes 

per shipping case. ‘ ~ 


for the storage of dental casts 


Each Funt Model Box has two sliding 
drawers with four cells in each drawer. 
Boxes can be stacked as desired and yet 


each drawer can be pulled open as needed ae 
without disturbing boxes that may be STS] 
—) 


( model box styles 


above or below it. 
@ Each sliding drawer holds four casts —8 


casts per box FUNT MODEL BOX 
© Color-coded index tabs included for use in PRICE LIST 
case identification In lots of 50—100, 


@ Size 11%" x 7%" x 1%” with 2 drawers each per box 75¢ 
containing 4 separate cells. in lots of 150—500 
@ Convenient portability for home, group studies F 


e@ Smart black leatherette exterior with brass per box 70¢ 
pull and label holders In lots of 550—1,000, 


per box 65¢ 


B }+\ F BOX AND PRINTING CORPORATION 
: 1511 West Lusher Avenue Elkhart, Indiana 


July, 1961 
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INDEX TO ADVERTISERS 


Anterior Pre-Formed Bands 


Appliance & Tooth Positioners 
Specialists Laboratory for Orthodon- 


Asher Face Bows 


Band Material 


Brushes 
Bi-Po Company 


Chromex 
Gilbert W. Thrombley, Inc. 


Contoured Bands 
Williams Gold Refining Co., Inc. —_ 


Second Cover 


Dental Books & Journals 
Leo L. Bruder 
Dontrix 
Precision Enterprises 


DS Two-Piece Rubber Tooth Positioner 
Dent-Spec Laboratories, Inc. 


Easy Mix Impression Material 
Engelhard Industries, Inc, 


Electric Soldering 


Rocky Mountain Metal Products 
Company 


Indirect Banding 
Dental Corporation of America —___ 


Kenalog in Orabase 
E. R. Squibb & Sons 


Lewis Bracket 
The Wilkinson Company 


Linked Arch Appliance 
Linked Arch Publishers 


Model Boxes 


Barger Box and Printing Corporation 


Multi-Purpose Welder 
Unitek Corporation 


Nuk Sauger Market-Research Program 


Rocky Mountain Metal Products 
Company 


Orthodontic Classified Advertisements 


Orthodontic Supplies 
Betta Orthodontic Supplies 


Preformed Chrome Alloy Bands 
Rocky Mountain Metal Products 
Company 
Pre-formed Edgewise Tie Wires 
Unitek Corporation 


Redi-Base 
Whitman Laboratories 


Rotation Brackets 


Orthodontic Supply Corp. and Re- 


Seamless Molar Bands 
S. S. White Dental Manufacturing 
Company Fourth Cover 
Steiner Headgear 
Olympic Laboratories 


Study Models 
The Cettel Studios 


Tooth Positioners 
TP DLevoratornes, Inc... 


X-Ray Unit 
Moss X-ray and Medical Equipment 
Company 


While every precaution is taken to insure accuracy, we cannot guarantee against the possibility of an 
occasional change or omission in the preparation of this index. 
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SOME INTERESTING INFORMATION ON THE | 
NUK SAUGER MARKET-RESEARCH PROGRAM | 


As a result of talking to Orthodontists at the A.A.0. Meeting, we learned that the 


Exercisers are being used considerably in helping to stop thumb- and finger- 


sucking habits and also as an aid in correcting some tongue-thrusting habits. { 


TH UM B- S UC K IN G After an explanation of thumb-sucking, the child | 


is given the Exerciser with instructions to use it, instead of the finger, when he 


feels like sucking. 


T0 N G UE-T H R US T | N G _..For treatment of some kinds of tongue- 


thrusting. After an explanation of the problem, the child is given the Exerciser 


with instructions to place it in the mouth and practice the swallowing action 30-50 


times at specified periods each day. 


While we cannot say that these procedures will be 100% effective on all children, 
they have proven successful on many youngsters—even up to the ages of 12 and 

13—and seem to present some happy answers for habit therapy. 

If you have any comments, or would like more information on the Nuk 


Sauger Program, we would 4 , certainly like to hear from you. 


BOX 1887, DENVER 1, COLORADO 
Branch Offices: New York « San Francisco 


SECONDARY EXERCISER 


| 
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| 
— 
\ 
i| 
74 
| AN | 
3 


NO. A SERIES ON ELECTRIC SOLDERING 


PYRIGHT 1961 ROCKY MOUNTAIN METAL PRODUCTS CO. ALt RIGHTS RESERVED. 


Even if you have an old, 1934 Rocky Mountain Welder, you can electric solder 
with a carbon tipped, upper electrode and an anvil tipped, lower electrode. 
Tack weld materials for positioning ... clean the carbon tip . . . flux liberally with 
R.M. Flux of liquid consistency . . . place bar solder over the materials . . . fuse 
and puddle the solder, as desired, by pressing and depressing the auxiliary switch- 
button beneath the handrest. If you would like to learn more about using this 
electric soldering assembly (one of 5 possible with R.M. Multi-purpose 
Machines), stop by the R.M. Exhibit at the next orthodontic meeting, or arrange 
to attend one of the I'ilm, Demonstration, and Workshop Programs held occa- 
sionally in our New York, Denver, and San Francisco Offices. 
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In 1961, some 13,300 cases of oral cancer will be diagnosed. 
Of these, only 5,000 will be cured! It is a tragic paradox that the 
cure rate should be so low for a cancer that is accessible and com- 
paratively easy to detect in its early and curable stages. 

Since the patient himself is often not alerted to oral cancer 
by pain or even by a danger signal, the dentist’s responsibility is 
crucial. In his routine examinations of the patient’s oral cavity, 
he has the opportunity to recognize asymptomatic lesions that may 
be early, curable cancer. 

More and more patients are having periodic dental checkups. 
Their number must increase if oral cancer is to be better con- 
trolled. The American Cancer Society’s public and profes- 
sional educational efforts encourage earlier case findings 
by stressing the importance of regular health checkups and 
professional consultations when symptoms develop. Imple- 
menting these efforts are films, publications, exhibits, 
speakers. Information may be obtained at local units of the 


AMERICAN CANCER SOCIETY 9% 
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from S. S. White... 


MOLAR BANDS 


(Plain Cylindrical Molar Bands) 


24 sizes—.007" thick—.180" wide — No. 2 Kit 
EASY TO ADAPT TO SNUG FIT! 

No. 1 Kit (40 bands) e Platinum-colored, precious metal alloy 

2 ea.—size 30 through 49 bands . . . annealed for easy workability 
... high ductility. 

No. 2 Kit (64 bands) e Conform equally well to upper and lower 
2 ea.—size 27 through 42 molar bends and contours. 
4 ea.—size 43 through 50 e High-fusing . . . non-tarnishing. 


e Attachments may be soldered at any point, 
without danger of cracking a seam. 


NEW GERMICIDAL KRYPTEX 


Helps prevent decay under bands 


New Germicidal Kryptex contains 0.2% mer- 
curammonium chloride—now combines potent 
germicidal action with great strength and holding 
power ... helps prevent decay under orthodontic 


Orthodontic Package bands. 

Contents: 

Y% |b. bottle powder The color, deep yellow, is easily distinguishable 
20 cc. dispensing bottle of liquid from enamel upon removal of bands . . . speeds 
2 oz. reserve bottle of liquid the “clean-up’’ procedure. New Germicidal 


$35.00 Kryptex may also be used for filling deciduous 
New Germicidal Kryptex is also teeth, as well as pits and fissures in 6-year molars. 
available in— 


¥% oz. full portion powder.$ 3.00 Note: Success in cementing orthodontic bands 
4% lb. bottle powder . . . 25.00 with New Germicidal Kryptex depends upon a 


THE S. S. WHITE DENTAL MFG. CO. 211 s. 12th st, Phila. 5, Pa. 
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